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SECTION  I 


INTRODUCTION 


1.01  Purpose  of  Report 

The  purpose  of  the  this  report  is  to  insure  the  preservation,  of  the 
complete  records  of  the  foundation  conditions  encountered  during  construction 
and  the  methods  used  to  adapt  structures  to  these  conditions. 


1.02  Scope 

The  scope  of  this  report  covers  the  investigations,  observations  and 
treatments  that  were  relative  to  establishing  sound  foundations  for  all 
structures  erected  for  the  Gallipolis  Lock  Replacement  Project  under  contract 
DACW-69-88-C-0001. 


1.03  Construction  Authority 

The  authority  for  construction  of  Gallipolis  Locks  Replacement  was 
granted  under  Water  Resources  act  of  1 986  (  PL-99-662  ). 


1.04  Project  Location 

The  project  is  located  in  the  Middle  Ohio  Valley  at  Ohio  River  Marker 
279.2.  This  indicates  that  the  project  is  279.2  miles  below  or  downstream  of 
Pittsburgh  Pennsylvania.  A  closer  Monument  Marker  is  the  Kanawha  River. 
The  Project  area  is  fourteen  miles  below  the  mouth  of  the  Kanawha  River.  The 
new  Locks  are  located  on  the  West  Virginia  side  of  the  Ohio  River,  in  a  canal. 
The  existing  locks  are  adjacent  and  parallel  to  that  position. 

(For  a  location  map  see  Section  XIV  Exhibit  #1 .) 


1.05  Project  Description 


The  description  of  the  Locks  is  as  follows:  Two  adjacent,  parallel  lock 
chambers  located  in  a  canal  directly  east  of  the  existing  locks.  The  lock  walls 
are  a  conventional  concrete  gravity-wall  structure  founded  on  rock.  The  Main 
Lock  Chamber  has  a  clear  dimension  of  100  x  1,200  feet  and  the  Auxiliary 
Chamber  100  x  600  feet.  The  Main  Lock  location  is  west  of  the  Auxiliary  Lock. 
The  Upper  Approach  wall  is  1 ,200  feet  long,  measured  from  the  upstream  nose 
of  the  Middle  Wall.  The  Lower  Approach  Wall  is  1,000  feet  in  length,  measured 
from  the  downstream  nose  of  the  Middle  Wall.  The  Lower  Approach  Wall  is 
founded  on  sheet  pile  cells,  filled  with  concrete.  The  Middle  Wall  is  1,940  feet 
in  length.  The  Land  Wall  is  1 ,292  feet  in  length.  The  upstream  and  downstream 
entrances  use  structural  steel  Miter  Gates  with  hydraulically  operated  Gate 
machinery.  A  double  leaf,  vertical  lift,  submersible  gate,  electrically  operated 
is  located  upstream  from  the  Miter  gate.  The  elevation  at  the  top  of  the  Lock 
Walls  is  560  feet  above,  sea  level. 

(For  a  Site  Plan  See  Section  XIV  Exhibit  #2.) 


1.06  Project  History 

The  original  or  existing  Gallipolis  Locks  and  Dam  were  completed  in 
1937.  It  was  the  last  project  in  the  original  system.  The  Ohio  River, 
modernization  program  began  in  the  late  1950's.  Upon  completion,  it  replaced 
three  older  locks  on  the  Ohio  River  and  three  on  the  Kanawha  River.  The 
Navigational  pool  extends  41.7  miles  up  the  Ohio  River  and  31.4  miles  up  the 
Kanawha  River.  Inspections  conducted  in  the  1970's  found  the  navigational 
locks  to  be  in  fair  condition.  The  concrete  walls  are  progressively  deteriorating 
and  slight  misaligments  of  some  wall  monoliths  were  observed.  Due  to  the 
increased  wear  resulting  from  frequent  operation  of  the  lock  chambers,  some 
equipment  and  gates  are  estimated  to  need  replacement  in  ten  years. 
Rehabilitation  of  the  existing  structure  was  economically  feasible.  However,  due 
to  the  increasing  size  of  the  barge  tows,  a  new  locking  structure  was  decided 
upon.  The  new  structure  has  a  1,200  foot  Main  Chamber  and  a  600  foot 
Auxiliary  Chamber.  The  locks  are  located  in  a  bypass  canal.  The  dam  will  be 
rehabilitated  upon  completion  of  the  locks.  This  was  considered  the  best  plan, 
because  it  allowed  for  the  passing  of  traffic  in  a  safe  and  efficient  manner  and 
for  improving  overall  navigation  performance.  Construction  of  the  new  locks 
began  on  22  November  1987  and  was  beneficial  occupancy  on  the  23  January 
1993. 
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1.07  Contractor 


The  prime  contractor  for  the  construction  of  Gallipolis  Locks  was  a 
consortium  of  four  companies.  At  the  start  of  construction,  the  sponsor  was  S.J. 
Groves  and  Sons.  The  other  partners  were:  Guy  F.  Atkinson  Construction 
Company.  Dillingham  Construction  Company  and  Harbert  International.  The 
consortium  did  business  as  GLR.  (Gallipolis  Lock  Replacement)  P.O.  box 
1267. 10000  Highway  55  West  Minneapolis  Minnesota  55440.  On  28  October 
1989.  Guy  F.  Atkinson  Construction  Company  assumed  the  sponsorship  of  the 
project.  S.  J.  Groves  and  Sons  remained  as  a  partner.  The  contract  was 
awarded  on  21  November  1987. 

(For  a  list  of  composite  contractor  personal  see  Section  XI.  page  A.) 

(For  a  list  of  subcontractors  see  Section  XI,  page  B.) 


1.08  Contract  Supervision 

This  contract  was  performed  under  a  Contractor  Quality  Control  Program. 
The  Quality  Assurance  Program  was  conducted  through  a  Government 
Resident's  Office  located  at  the  construction  site.  This  office  was  administered 
by  a  resident  engineer  acting  as  legal  representative  of  the  contracting  officer 
(Col.  Robert  D.  Brown)  District  Engineer.  Due  to  the  work  load,  the  Resident 
Engineer's  Staff  varied  during  the  construction  program. 

(For  a  composite  list  of  Government  Personal  see  Section  XI,  page  C.) 
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SECTION  li 


FOUNDATION  EXPLORATION 


2,01  Investigation  Prior  to  Construction 

Investigation  prior  to  construction  began  in  1 964  and  ended  with  the 
awarding  of  the  present  contract.  These  investigations  were  performed  to 
evaluate  the  foundation  characteristics  and  to  determine  the  amounts  and  types 
of  construction  materiaP  present  at  the  site. 


2.02  Soil  Investigation 

The  soil  investigation  during  these  programs  consisted  of  149,  two  inch, 
split  spoon,  standard  penetration  test  samples.  Twenty-two  samples  were  either 
four  inch  or  six  inch  diameter  sample  tubes  and  were  sampled  using  a  cable 
tool  drill.  Nine  undisturbed  samples  were  taken  by  fixed  piston.  All  soil  samples 
were  visually  classified  in  the  field.  Selected  samples  of  both  disturbed  and 
undisturbed  types  from  the  excavation  site  were  sent  to  the  ORDL  (Ohio  River 
Division  Laboratories)  for  testing.  The  test  consisted  of  the  following:  Visual 
classification.  Water  content,  Atterberg  Limits,  Specific  Gravity,  Q  and  R. 
Triaxial  and  S.  Direct  Shear. 


2.03  Rock  Investigation 

The  bedrock  investigation  in  the  area  of  the  proposed  structures  was 
accomplished  by  drilling  four  inch  and  six  inch  diameter  cores.  The  drilling  was 
done  on  250  foot  centers  along  the  wall  alignment.  NX  size  cores  were  taken 
and  used  to  supplement  the  data  from  the  larger  diameter  core  holes.  The  four 
foundation  rock  types  found  are:  Sandstone,  Siltstone,  Shale,  and  Claystone. 
Sandstone  and  siltstone  are  foundation  mediums  in  the  downstream  area.  In 
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the  Auxiliary  Chamber.  North  of  the  Miter  Gate,  the  rock  starts  to  transition  into 
an  interbedded  Claystone  and  Shale.  The  Claystone  and  Shale  serve  as 
foundations  for  the  upstream  portion  of  the  monoliths.  Typical  cores 
representing  these  four  foundation  rock  types  were  shipped  to  ORDL  (Ohio 
River  District  Laboratories)  fortesting.  All  samples  were  tested  according  to  the 
United  States  Army  Corps  of  Engineer's  Rock  Testing  Handbook. 

The  following  types  of  test  were  performed  on  samples  of  the  four  rock  types; 
Direct  Shear  with  Sliding  Friction  and  with  Deformation  Readings,  Unconfined 
Compression  tests,  Unit  Weights,  Moisture  Content  and  Specific  Gravity.  Also 
Rock-on-Rock  Sliding  Friction  tests  and  Grout-on-rock  Bond  Strength  tests 
were  performed.  All  rock  samples  were  tested  except  for  Indurated  Clay. 
Indurated  Clays  were  not  used  as  a  foundation  medium. 

(The  detailed  results  from  the  above  Rock  and  soil  sample  testing  can 
be  obtained  from  Design  Memorandum  N0.1,  N0.2,  N0.3  and  Results  of  Direct 
and  Cross-Bed  Shear  Testing  of  Rock  cores,  November  1984) 


2.03.a  Rock  Test  Results 

Problems.  Most  of  the  problems  associated  with  the  rock  testing  program 
were  related  to  either  sample  selection  or  the  integrity  of  the  indurated  clay  and 
claystone  samples.  Sample  selection  was  complicated  by  the  gradational 
nature  of  the  siltstones  and  claystones  and  the  indurated  clays.  The  upstream 
portions  of  the  lock  structure  are  founded  on  a  rock  type  classified  as 
interbedded  claystones  and  siltstones.  While  the  claystones  and  siltstones  are 
interbedded,  they  do  not  occur  at  consistent  elevations  from  hole  to  hole.  The 
individual  beds  appear  to  be  in  a  constant  state  of  gradational  change  or  may 
exist  as  a  series  of  “pods”  or  lenses.  Due  to  the  nature  of  these  beds,  there  is 
no  certainty  that  all  the  samples  selected  for  an  individual  rock  type  are  truly 
representative  samples.  This  condition  is  mitigated  somewhat  by  the  fact  that 
the  claystones  are  obviously  the  weaker  of  the  two  interbedded  rock  types. 
Thus,  the  samples  selected  for  testing  from  the  interbedded  materials  were 
claystones. 

Sample  integrity  was  a  problem  for  both  the  claystones  and  indurated 
clays.  A  large  number  of  samples  for  the  compression  and  shear  tests  were 
rendered  unusable  during  transportation  from  the  field  and  during 
transportation  to  the  laboratory.  Some  samples  were  placed  in  PVC  tubing  and 
encased  in  piaster  in  order  to  reduce  damage  during  shipment.  While  this 
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proved  to  be  of  benefit,  some  of  the  compression  tests  had  to  be  corrected  to 
account  for  sample  lengths  which  were  less  than  twice  the  sample  diameter. 

Interpretation  of  Test  Results.  It  is  recognized  that  the  problems 
discussed  above  are  indicative  of  the  nature  of  the  foundation  materials. 
Problems  such  as  these  also  indicate  the  need  for  conservative  interpretation 
of  test  results  since  the  samples  are  representative  of  the  more  competent 
portions  of  the  foundation.  As  a  result,  the  data  from  the  testing  was  generally 
interpreted  using  statistical  methods  to  identify  a  90  percent  lower-bound 
envelope.  The  lower  bound  represents  an  envelope  which  would  lie  below  the 
linear  regression  line  for  nine  out  of  ten  testing  programs  in  the  same  material. 
In  some  instances,  the  lower  bound  envelope  was  unreasonably  conservative 
by  virtue  of  the  fact  that  little  or  no  difference  could  be  distinguished  between 
the  lower  bound  for  the  peak  direct  shear  and  the  sliding  friction  tests.  In  these 
cases,  which  are  identified  by  an  asterisk  in  Table  1,  a  visually  determined 
lower  line  of  best  fit  was  used  for  the  interpretation.  Since  the  design  for  a 
large  portion  of  the  project  is  controlled  by  the  envelope  for  the  interbedded 
material,  additional  testing  is  planned  to  confirm  the  design  values  for  this 
material. 

Allowable  Bearing  Pressures.  The  allowable  bearing  pressures 
exceeded  the  foundation  pressures  in  ail  cases.  The  maximum  foundation 
pressure  for  the  lock  structure  is  20  KIPS  or  138  psi.  The  minimum  average 
unconfined  compressive  strength  for  any  bed  on  which  structures  are  founded 
is  1712  psi.  (Table  1).  Thus  the  bearing  capacity,  which  is  generally  accepted 
to  be  equal  to  the  unconfined  compressive  strength,  exceeds  the  foundation 
pressure  by  a  factor  greater  than  1 0.  The  allowable  bearing  pressure  used  in 
the  design  was  50  KIPS  (347  psi),  which  provides  a  safety  factor  of  slightly  less 
than  5. 


Indurated  clays  do  not  serve  as  the  founding  medium,  for  any  structure. 
Their  presence  in  the  foundation  at  depths  which  exceed  5  feet  was  noted,  and 
an  analysis  was  performed  to  determine  whether  transmitted  pressures  were 
within  allowable  limits.  The  analysis  (after  Goodman  1980)  showed  that  the 
transmitted  pressure  was  less  than  20  psi.  Since  the  average  unconfined 
compressive  strength  of  the  indurated  clay  is  185  psi,  a  safety  factor  in  excess 
of  9  exists  without  taking  into  account  the  effect  of  the  confining  pressures  to 
which  the  material  is  subjected. 

The  access  road  bridge  will  be  founded  on  piles  driven  to  rock,  and  each 
pile  will  sustain  a  50-ton  load.  The  sandstone  which  will  be  present  at  top  of 
rock  has  an  average  unconfined  compressive  strength  of  4820  psi.  In  order  for 
the  unit  load  to  equal  this  strength,  a  pile  area  of  20.7  square  inches  will  be 
required.  This  type  of  approach  disregards  the  confinement  of  the  overlying 
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materials  which  will  ad  significantly  to  the  capacity  of  the  foundation.  For  this 
reason,  the  selected  pile  will  have  an  end  area  of  approximately  20  square 
inches.  Pile  caps  may  be  used  to  increase  the  end  area,  depending  on  the 
strength  required  for  the  steel  piling. 
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TABLE  1 


ROCK  TEST  SUMMARY  FOR  GALLIPOLIS  REPLACEMENT  LOCKS 


SHEAR  TEST  (90%  LOWER  BOUND ) 


ROCK 

TYPE 


COMPRESSION 
TEST  AVERAGE 


PEAK 

DIRECTION 
"O  C  (psi) 


SANDSTONE 

42  DEG. 

SILTSTONE 

44  DEG. 

CLAYSTONE 

*14  DEG. 

INDURATED 

CLAY 

*22  DEG. 

SLIDING 

FRICTION 

0  TcT^ 


GROUT 
ON  ROCK 
0  I C  (psi 


4820 

1.04 

6113 

1.13 

1712 

0.4 

185 

0.04 

ROCK 

TYPE 


SANDSTONE 

45  DEG. 

SILTSTONE 

40  DEG. 

INTERBEDDED 
CLAYS  &  SHALES 

INDURATED 

CLAY 

12  DEG. 

DESIGN  VALUE  SUMMARY 


SHEAR  TEST  (90%  LOWER  BOUND ) 
PEAK  ^  SLIDING  I  GROUT 

DIRECTION  FRICTION  ON  ROCK 

0  C  (psi)  I  0  I C  (psi)  0  I C  (psi 


56  DEG.  11 


NOTE: 


*  VISUAL  LOWER  LINE  OF  BEST  FIT 
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2.04  Investigation  Purina  Construction 


During  the  construction,  investigations  that  were  preformed  can  be 
divided  into  visual  and  physical.  The  Visual  investigation  was  the  continuous 
observation  of  conditions  that  were  exposed  during  excavation.  These  new 
conditions  were  then  compared  to  the  interpretations  and  conclusions  derived 
from  previous  exploratory  programs.  These  interpretations  were  then  verified 
or  the  design  revised  to  fit  the  existing  conditions.  Inspections  were  conducted 
by  personnel  from  the  District  and  Division  Offices.  The  results  of  these 
inspections  are  included  under  their  respective  headings,  discussed  later  in  this 
report. 


Physical  foundation  investigation  was  confined  to  exploratory  borings. 
Under  Division  2  of  the  specifications  the  contractor  (GLR)  was  required  to  drill 
four  inch  cores  before  excavation.  The  approximate  locations  of  the  exploratory 
drill  holes  are  shown  on  the  drawings.  The  following  are  the  quantities  and 
locations  of  the  subsurface  program.  There  are  18  borings  in  the  Lower 
Approach  Wall,  42  borings  in  the  Upper  Approach  Wall,  94  borings  in  the  River 
Wall,  87  borings  in  the  Middle  Wall,  50  borings  in  the  Land  wall,  5  borings  in 
the  Inlet  Structure,  5  borings  in  the  Outlet  Structure,  7  borings  in  the  Land 
Culvert,  1  borings  in  the  Middle  Culvert.  The  information  derived  from  these 
borings  was  used  to  supplement  preconstruction  exploratory  information.  The 
combined  information  was  then  used  to  either  to  confirm  or  used  to  establish 
new  founding  elevations  for  the  monolith  structures. 

(For  locations  and  detailed  logs  of  these  borings  see  book  #3.) 
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SECTION  ill 


GEOLOGY 


3.01  Physiography  and  Topography 

The  Gallipolis  Project  area  is  located  in  the  Ohio  River  Basin.  The  Ohio 
River  Basin  is  part  of  the  Kanawha  Section  of  the  Appalachian  Plateau 
Physiographic  Province.  The  present  landscape  evolved  when  an  area  of  little 
or  no  relief  was  uplifted.  The  uplifted  area  was  deeply  dissected  by  subsequent 
down  cutting  of  rejuvenated  streams.  The  surface  maybe  described  as  an 
elevated,  somewhat  rolling  plain.  The  rolling  plain  was  dissected  by  the 
destructive  actions  of  running  water.  This  developed  an  intricate  system  of  hills 
and  valleys.  The  degree  of  the  dissection  and  the  difference  in  the  underlying 
strata  has  resulted  in  a  variety  of  topography.  The  topography  ranges  from 
slightly  rolling  plateaus  intersected  by  narrow,  steep-walled  valleys  to  the 
Appalachian  Plateau.  The  App.alachian  Plateau  has  been  dissected  into  a 
series  of  flat  topped  hills  and  ridges  separated  by  narrow  valleys.  While  the 
valleys  have  grown  wider,  the  hills  have  become  sharply  crested.  The  streams 
now  assume  meandering  courses  across  the  valley  floors. 

The  drainage  patterns  established  by  these  post-uplift  streams  have 
been  extensively  modified  by  glaciation.  Although  the  glaciers  did  not  enter  the 
project  area,  they  did  block  the  northward  flow  of  the  primary  streams  of  the 
drainage  basin.  The  drainage  system  in  the  project  area  today  is  dendritic.  The 
Ohio  River  is  the  primary  stream  in  the  present  drainage  system.  The  present 
drainage  system  was  formed  when  the  old  channel  segments  were  connected 
with  new  segments.  These  segments  were  connected  by  cutting  across  low 
points  in  the  drainage  divides.  The  Ohio  River  has  subsequently  developed  into 
a  mature  stream.  The  flood  plain  at  the  project  site  is  approximately  one  mile 
wide  and  is  flanked  by  hills  approximately  300  feet  high.  Elevations  in  the  area 
of  the  project  (Mason  County)  range  from  1070  feet  above  sea  level  to  the  Ohio 
River  normal  pool  elevations  (  51 5  downstream  and  538  upstream  ) .  The  Ohio 
River  drainage  basin  consists  of  20,560  square  miles. 
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3.02  Seismicity 


The  project  is  located  in  the  seismotectonic  region  known  as  the  Central 
Stable  Region.  The  largest  known  earthquake  in  this  region  since  1820 
occurred  in  Attica,  New  York  in  1929.  The  attica  event  has  been  characterized 
as  an  VIII  Modified  Mercalli,  but  recent  evaluations  assigned  a  VII  to  this  event. 


The  Gallipolis  project  lies  in  an  area  characterized  by  low  seismicity. 
Historically,  within  this  tectonic  region,  there  have  been  four  earthquakes  with 
Modified  Mercalli  Intensities  of  VI  (VI  MM)  and  no  known  events  greater  than 
VI  MM  since  1776.  The  return  period  for  a  VI  event  at  Gallipolis  is  in  excess  of 
200  years  and  the  probability  of  occurrence  within  a  50  year  period  is  20 
percent.  The  return  period  for  an  VIII  event  at  the  project  is  more  than  5000 
years.  The  probability  of  occurrence  in  a  50  year  period  is  1  percent.  The 
acceleration  value  for  Gallipolis  Locks  Replacement  is  .05G.  This  was 
considered  reasonable  and  unlikely  to  be  exceeded  during  the  life  of  the 
project. 


3.03  Description  of  Overburden 

The  overburden  within  the  project  area  consists  of  deposits  of  alluvial 
sediments.  The  alluvial  deposits  consist  of  sediments  of  clay,  silty  clay,  sandy 
clay,  clean  sand  and  sand  with  rock  fragments.  These  sediments  were  partly 
derived  from  the  sandstones  and  shales  found  upstream.  Also  found  in  these 
sediments  are  the  remains  of  igneous  and  metamorphic  rocks,  referring  to 
glacial  origins.  Some  of  the  common  types  found  were:  Pink  Granite,  schist, 
quartz  and  pegmatitic  rocks.  The  down  cutting  effect  of  area  streams,  combined 
with  spring  floods  have  eroded  and  transported  these  materials  to  place  them 
at  their  present  locations.  Some  of  the  smaller  streams  have  intermixed  these 
sediments  to  various  degrees  on  the  project.  The  average  thickness  of  these 
sediments  ranges  from  fifty  to  sixty  feet. 


3.04  Bedrock  Stratigraphy 

The  Kanawha  section  of  the  Appalachian  Plateau  consists  of 
sedimentary  rocks  of  the  upper  Pennsylvanian  to  lower  Permian  age.  Included 
in  this  period  are  the  formations  from  the  Conemaugh  series. 
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Within  the  project  area,  the  combined  vertical  extent  of  this  series  is 
about  570  feet.  The  Conemaugh  series  consists  of  several  sandstone 
members.  Many  of  the  sandstones  contain  discontinuous  shale  lenses.  These 
sandstones  grade  from  coarse  grained  micaceous  sandstones  in  the  Southern 
end  of  the  project,  to  fine  grain  siltstones  and/or  shales  in  the  north  of  the 
project.  The  series  is  450  feet  to  600  feet  thick  and  contains  the  sequence  of 
strata  from  the  lower  Pittsburgh  Sandstone  to  the  lower  Mahoning  Sandstone. 
The  Conemaugh  is  divided  into  23  mapped  members,  but  only  four.  The 
Connelsville  Sandstone,  The  Clarksburg  "Red  Beds,"  The  Morgantown 
Sandstone,  and  The  Birmingham  "Red  Beds,"  are  mapped  at  the  project. 


The  Conemaugh,  like  other  Pennsylvanian  formations,  is  defined 
boundary  wise  by  referencing  it  to  coal  beds.  The  Conemaugh  contains  little 
coal  of  commercial  value  in  West  Virginia.  The  series  is  sometimes  referred  to 
as  the  "lower  barren  measures."  The  sandstone  members  were  possibly 
deposited  in  a  broad  delta  and/or  flood  plain  by  streams  transporting  material 
from  adjacent  elevated  land  masses. 


3,05  Bedrock  Structures 

The  Appalachian  Plateau  Physiographic  province  contains  120  anticlines 
and  an  equal  number  of  synclines.  All  have  been  mapped  and  described.  Many 
are  small  or  minor  folds  and  of  only  local  significance.  Many  of  these  anticlines 
and  synclines  are  in  the  western  part  of  the  state  of  West  Virginia.  These 
features  readily  parallel  the  trend  of  the  Allegheny  Mountains.  There  are  no 
significant  structures  due  to  these  anticlines.  Strata  dip  is  E-W  and  strike  is 
N-S.  The  two  most  significant  structural  features  at  the  project  site  are;  slicken 
-  slides  in  the  clay  and  claystone  and  some  sedimentary  structures.  These 
sediment  features  are  normal  faults.  Accompanying  these  are  broken  zones  or 
zones  of  intense  fracturing. 


3.06  Economic  Geology 

The  Conemaugh  series  has  produced  gas,  oil,  and  coal.  The  coal 
producing  beds  of  the  Conemaugh  series  are:  The  Little  Pittsburgh,  The  Little 
Clarksburg,  Elk  Lick,  Harlem,  Upper  Bakerstown  (Thomas),  Brush  Creek,  and 
Mahoning.  The  Harlem,  Little  Pittsburgh,  and  Little  Clarksburg  have  not  been 
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mined  in  West  Virginia.  The  coal  beds  of  the  Conemaugh  Series  are  of  little 
commercial  value  at  this  time. 


The  Connellsville,  Morgantown,  Saltsburg,  Buffalo,  and  Mahoning 
sandstones  have  produced  some  oil  and  gas.  In  the  state  of  West  Virginia  they 
are  named  Minshall,  Murphy,  Moundsville,  First  Cow  Run.  Little  Dunkard,  and 
Big  Dunkard  Sands  respectively. 


Some  of  the  limestones  are  suitable  for  producing  building  stone, 
agricultural  lime,  Portland  cement,  and  road  materials.  Several  of  the 
sandstones  have  been  quarried  for  general  building,  ornamental  stone  and 
pulpstone. 


3.07  Bedrock  Weathering 

The  topography  of  the  Ohio  River  basin  at  the  project  site  is  an  example 
of  differential  weathering  that  accompanies  valley  formations.  As  a  result,  the 
valley  walls  where  sandstone  members  are  exposed  have  slightly  steeper 
slopes  than  the  shale  and  clay  members.  This  leads  to  large  overhangs  and 
over  breaks  of  overlying  members. 


Bedrock  in  the  valley  floor  as  exposed  in  the  monolith  foundations,  for 
the  most  part,  exhibited  a  minimal  extent  of  slight  to  moderate  bedrock 
weathering.  The  degree  of  weathering,  depends  on  the  type  of  material 
exposed  at  the  original  top  of  the  rock.  The  sandstones  and  siltstones  showed 
slight  weathering  to  only  about  three  fourths  of  an  inch  in  depth.  The  shales 
and  claystone  showed  and  increased  weathering  pattern  up  to  a  moderate 
scale.  The  depth  of  penetration  varied  from  six  to  ten  inches. 


The  shale  and  claystone  were  observed  to  deteriorate,  after  their 
exposure.  The  observations  were  made  on  the  walls  of  the  excavated 
monoliths.  These  members  were  sloughing  off  in  small  pieces  in  sizes 
ranging  from  one  eighth  of  an  inch  to  one  inch.  To  alleviate  this  problem, 
Aerospray  70  was  applied  and  effectively  sealed  off  these  areas  to  minimize 
the  effects  of  weathering. 
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3.08  Leaching  and  Solution  Activities 

Leaching  and  solution  activities  at  the  project  are  confined  to  calcite,  and 
pyrite.  The  calcite  was  found  in  fractures  and  1/8  inch  to  2  inch  seams.  Pyrite 
crystals  were  found  in  small  isolated  pockets  on  the  invert's  of  the  downstream 
monoliths.  Crystal  forms  of  calcite  and  pyrite  were  found  on  the  project.  Crystal 
size  was  relatively  small  and  typical  for  that  mineral  type. 


The  parent  materials  for  these  leached  minerals  are: 

A)  calcite  from  the  cementing  medium  in  the  clastic 
sedimentay  rocks. 

B)  pyrite  from  the  small  inconsistent  coal  seams. 

These  two  sources  are  found  in  the  rocks  located  in  the  upper  elevation 
of  the  Conemaugh  formation,  or  from  the  percolation  of  the  ground  water 
through  the  these  porous  rocks. 


3.09  Ground  Water 


The  ground  water  level  at  the  project  was  determined  during 
preconstruction  subsurface  exploration  and  surface  observations.  The  ground 
water,  as  measured  in  drill  holes  and  in  piezometers  appears  to  approximate 
the  Greenup  pool  elevation  515.0  downstream  and  the  Gallipolis  pool  elevation 
538.0  upstream.  Near  the  extended  centerline  of  the  existing  dam,  conditions 
of  ground  water  are  complicated  by  a  perched  water  table  and  the  transitioning 
effect  between  the  upstream  and  downstream  river  elevations.  In  addition,  the 
perched  water  table  was  encountered  in  a  portion  of  the  required  excavation. 
Its  location  was  adjacent  to  the  extender!  centerline  of  the  dam.  This  condition 
was  expected  due  to  the  swampy  condition  of  the  location  and  because  of  the 
large  amount  of  pervious  material  placed  over  low  permeable  clayey  soils 
during  the  construction  of  the  original  lock.  Before  excavation  and  during 
construction  of  the  new  locks,  control  of  the  ground  water  was  achieved  by  a 
slurry  trench  and  dewatering  well  system.  Ground  water  levels  were  monitored 
with  piezometers.  This  system  encompasses  the  entire  project,  approximately 
4000  feet  long  by  900  feet  wide.  After  excavation  of  overburden  and  blast 
materials,  staining  and  odors  showed  evidence  of  low  iron  and  sulfur  content 
in  the  groundwater.  In  several  cases,  the  lithologic  boundaries  between  the 
sandstone  and  shale  and  between  the  shale  and  claystone  showed  moderate 
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ground  water  seepage.  This  water  was  controlled  by  using  a  Vactor  Truck 
and/or  pumps.  In  various  locations  on  the  project,  artesian  fow  were 
encountered  during  drilling  and  grouting  operations.  The  artesian  flow  was  less 
than  0.01  cubic  feet  per  five  minutes  per  hole.  The  aquifers  for  the  most  part 
were  the  sandstones  located  in  the  downstream  area  of  the  project. 


3.10  Engineer  Characteristics  of  Overburden 

Disturbed  and  undisturbed  soil  samples  were  tested  at  ORDL  (Ohio 
River  Division  Laboratories).  The  results  can  be  found  in  the  design 
memorandums.  The  tests  results  provided  the  following  information  on  the  soil 
samples. 


(1)  There  were  four  major  divisions:  clay,  clay  sand,  clean  sand  and  a 
sand  and  gravel  mixture.  A  sufficient  quantity  of  suitable  impervious  and 
granular  materials  required  were  present  to  construct  the  structures. 

(2)  The  complete  removal  of  overburden  was  necessary  and  all 
structures  were  founded  on  bedrock.  During  excavation,  materials  v® 
stockpiled  and  used  in  construction  of  the  dikes.  Where  the  materials 
were  placed  depended  on  the  type  of  material  and  the  type  of  work  being 
done  at  that  time.  Material  foun  unsuitable  for  constructionwaswasted 
in  the  pond  area  of  the  project.  The  materials  were  tested  by  Consulting 
Testing  Laboratories  (CTL)  during  excavation  and  placement.  The 
material  was  classified,  water  content  checked  and  gradation  tests 
performed  before  it  was  used  in  the  construction  program. 


3.11  Engineer  Characteristics  of  Rock 

In  1984  and  1986,  representative  rock  samples  from  the  six  inch  core 
borings  were  tested  by  Ohio  River  Division  Laboratories  (ORDL).  The 
laboratories  rock  test  data  can  be  found  in;  Test  Results,  November  1984  and 
Design  memorandum  Volume  1  Phase  II  General  Design  Memorandum.  The 
results  of  the  test  were  used  in  selecting  founding  elevations  and  in  designing 
the  Lock  Structures. 
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SECTION  IV 


EXCAVATION  PROCEDURES 


4.01  General 


The  contract  Specifications  for  the  Gallipolis  Locks  and  Canal  required 
a  specific  construction  sequence.  The  major  construction  sequence  are  as 
follows. 


(1) .  Construction  of  the  Downstream  Cofferdam  with 

Overflow  section, 

(2) .  Completion  of  the  Slurry  Trench  Cutoff  Wall  and 

Dewatering  System, 

(3) .  Relocation  of  Flatfoot  Creek  before  construction 

of  the  primary  disposal  dike 


4.02  Downstream  Coffer  Dam 

The  construction  of  the  downstream  coffer  dam  and  overflow  section 
began  on  4  June  1988  and  was  completed  on  30  June  1988.  The  coffer  dam 
consists  of  six  sheet  pile  cells  and  five  sheet  pile  arcs.  The  cells  and  arcs  are 
sand  filled  with  a  twelve  inch  concrete  cap.  The  overflow  section  consist  of  the 
sluiceway,  timber  needles  and  the  slush  grouted  splash  pad.  Cells  three,  four 
and  five  have  the  openings  for  the  needles  and  the  sluiceways.  The  needles 
and  sluiceways  are  twenty-two  feet  wide.  The  needles  are  constructed  of  eight 
by  twelve  timbers  held  together  by  a  steel  W12X53  beam.  There  are 
twenty-two  timbers  per  sluiceway.  At  the  end  of  the  sluiceway  is  a  twelve  inch 
thick  by  twenty-six  feet  wide  splash  pad.  If  the  needles  are  removed,  the  splash 
pad  serves  as  erosion  protection  for  the  top  of  the  slope.  The  face  of  the  slope 
is  protected  by  six  to  eight  inch  stone  with  a  slush  grouted  surface.  The  cells 
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are  anchored  to  the  slurry  trench  on  the  east  side  and  the  existing  locks  on  the 
west  side.  The  connection  to  the  existing  locks  was  made  with  a  concrete  plug. 
Connection  of  the  coffer  dam  cell  to  the  existing  guide  wall  was  completed  on 
29  August  1 988. 


(See  Book  Four,  Page  13,  Picture  5  for  the  Downstream  CofferDam) 


The  total  amount  of  material  used  in  constructing  the  Downstream  Coffer 
Dam  was:  PS  31  sheet  piling  51 069.0  feet,  sand  fill  25,241 .0  cubic  yards,  stone 
150  pounds  per  square  yard,  slush  grout  4,229.6  square  yards  and  concrete 
807.0  cubic  yards. 


4.03  Slurry  Trench 

In  order  to  excavate  below  the  water  table  by  conventional  methods,  for 
the  new  Gallipolis  Locks,  a  slurry  cutoff  wall  was  installed.  The  cutoff  wall  was 
constructed  around  the  excavation,  down  through  the  alluvial  sands  into  rock 
to  prevent  seepage  into  the  excavation  of  the  construction  site.  Dewater  wells 
were  installed  in  the  excavation  site  to  pump  out  ground  water  trapped,  inside 
the  cutoff  wall.  Piezometers  were  installed  to  check  the  efficiency  of  the  cutoff 
wall  and  the  dewatering  wells.  The  efficiency  of  the  dewatering  system  was 
approximately  98  percent.  The  north  east  area  of  the  project  was  the  only  area 
found  to  leak,  the  problem  was  corrected  adding  a  sump  and  pumping  when 
needed.  Piezometers  were  located  both  inside  and  outside  the  slurry  trench. 
Construction  of  the  slurry  trench  began  on  25  March  1 988  and  was  completed 
on  3  August  1988.  The  tie-in  of  the  slurry  trench  to  the  coffer  dam  cells  was 
completed  on  22  August  1 988. 


The  excavation  of  the  overburden  down  to  rock  along  the  alignment  of 
the  slurry  trench  was  accomplished  with  a  1266  Koehring  backhoe  with  an 
extended  boom.  The  contractor  used  a  second  backhoe,  a  1066  Koehring  for 
a  standby.  The  average  depth,  including  rock  key  was  70  feet. 


The  production  of  the  excavation  varied  due  to  the  type  of  material 
encountered.  Problems  in  the  excavation  of  the  slurry  trench  were  mainly 
related  to  the  equipment's  hydraulic  system  and  engines.  The  keying  into  rock 
was  completed  by  a  Manitowac  3900  and  a  Link  Belt  FMC-51 8  crane,  with  a 
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chisel.  The  Link  Belt  also  used  a  clamshell  bucket.  The  clamshell  was  used  to 
remove  sand  and  chiseled  rock  debris  from  the  bottom  of  the  trench. 


The  Bentonite  was  stored  on  site  in  bulk  form  in  silos.  The  silos  were 
situated  over  two  mixers  each  having  the  capacity  of  three  and  one  half  cubic 
yard.  The  mixers  were  capable  of  mixing  one  hundred  cubic  yards  per  hour. 
The  mix  design  called  for  a  marsh  viscosity  of  50  to  70  seconds,  a  specific 
gravity  of  not  less  than  1.10  and  a  sand  content  of  not  more  than  1 0  percent. 
After  mixing,  the  bentonite  slurry  was  placed  in  a  1 ,600  cubic  yard  pit  to 
hydrate.  After  hydrating  for  twelve  hours,  the  slurry  was  pumped  into  the  trench. 
This  was  done  to  support  the  walls  of  the  excavation. 

This  method  of  excavation  was  very  successful  in  that  little  spalling  or 
cavitation  was  observed.  The  newly  mixed  and  inplace  material  was  tested  for 
viscosity  and  unit  weight.  The  only  problem  was  a  high  sand  content,  which  was 
corrected  with  a  sand  removal  unit. 


Backfill  was  designed  to  use  the  material  removed  during  trench 
excavation.  This  material  was  tested  every  500  cubic  yards  for  gradation. 
Bentonite  slurry  was  added  to  the  back  fill  material  until  a  slump  of  three  to  six 
inches  was  reached.  The  slurry  and  backfill  materials  were  mixed  together, 
twenty-five  feet  from  the  trench  by  a  Komatsu  D68P  Dozer.  This  mixture  was 
then  transported  to  a  Pug  Mill  Mixer,  situated  near  the  trench  by  a  Link  Belt 
aane,  LS-108B  with  clamshell.  This  second  mixing  was  to  blend  the  materials 
and/to  add  fines  or  bentonite  as  needed.  The  material  was  then  placed  into  the 
trench  by  the  Pug  Mill  Mixer,  until  it  was  one  foot  from  grade.  Depth  soundings 
were  taken  every  twenty  feet  on  in-place  material  twice  a  day. 


A  covering,  of  a  heavily  woven  geotexitile  material,  was  used  as  a  filter 
cap.  The  geotexitile  material  was  fifteen  feet  wide  and  centered  on  the  open 
slurry  trench.  In  the  areas  of  the  esplanade  and  where  roads  crossed  the 
trench,  a  reinforcing  material  was  placed.  This  situation  was  only  2  percent  of 
the  total  length  of  the  slurry  trench.  The  reinforcing  material  was  a  dry  blend  of 
bentonite,  sand,  half  inch  crushed  stone  and  one  inch  crushed  rock.  This  mix 
design  was  controlled  by  volume.  The  bentonite  component  made  up  eight 
percent  of  the  total  volume.  The  remaining  ninety-two  percent  was  made  up  of: 
one  part  sand,  one  part  half  inch  crushed  stone  and  two  parts  of  one  inch 
crushed  stone.  The  blended  material  was  transported  to  the  work  area  by  three 
subcontractors.  After  reaching  the  job  site,  transit  mixers  placed  the  material  on 
the  filter  cloth  over  the  trench.  The  material  was  leveled  by  hand.  Upon 
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completion  of  the  reinforcement,  a  five  foot  lift  of  impervious  clay  was  placed 
over  the  entire  slurry  trench. 


(Reference  Book  Four,  Pages  3,4,  pictures  5-10) 


4.04  Dewatering  system 

The  dewatering  system  consisted  of  thirty-six  wells  and  nineteen 
piezometers.  The  wells  were  installed  within  the  area  of  excavation.  Eleven 
piezometers  were  installed  inside  and  eight  outside  the  cutoff  wall.  The 
dewatering  wells  were  installed  by  using  the  Holepuncher-  sanding  casing 
method.  A  twenty-four  inch  diameter  casing  (hole  puncher  annulus)  was  driven 
and  jetted  to  rock.  The  casing  was  flushed  until  clean.  The  eight  inch  SDR  26 
PVC  pipe  was  installed  and  the  filtering  medium  placed  around  it.  The 
submergible  pump  and  riser  pipe  were  installed.  The  electrical  connections 
were  made  at  a  later  date.  The  piezometers  were  installed  using  the  same 
methods  as  the  wells.  The  only  exception  was  the  diameter  of  the  pipe  which 
was  one  and  one-half  inches.  The  combination  of  the  slurry  cutoff  wall  and  the 
dewatering  system,  worked  very  well  at  the  project.  In  June  1990,  all  the  wells 
were  disconnected  and/or  removed,  except  for  the  three  on  the  downstream 
end  of  the  project.  The  removal  of  the  wells  was  at  the  contractors  request. 

(For  more  information  see  Appendix  Section  XI,  pages  11-1-1  -11-1-10.) 


4.05  Relocation  of  Flatfoot  Creek 


The  relocation  of  Flatfoot  Creek  was  necessary  due  to  its  location  on  the 
project.  Before  construction  began,  Flatfoot  Creek  meandered  across  the  flood 
plain  on  its  way  to  the  Ohio  River.  Its  location,  corresponded  with  the  proposed 
primary  disposal  area.  The  creek  was  directed  into  Ditch  NO. 4,  which  was 
constructed  to  replace  the  old  outlet  channel. (  see  vol.1  DACW  drawing  16/52 
and  16/75)  Excavation  of  Ditch  NO. 4  was  accomplished  by  a  EX  1000  Hitachi 
Backhoe.  Material  removal  was  completed  by  350CTK  Payhauler.  The  removed 
material  was  placed  in  a  stockpile  for  later  use.  Ditch  NO.  4  has  a  nineteen 
percent  slope  and  is  twenty  feet  wide  at  the  bottom.  The  side  walls  are 
protected  from  erosion  by  filter  cloth  and  twenty-four  inch  stone. 


19 


(Reference  Book  four  pages  5  picture  12  for  flatfoot  creek  relocation) 


4.06  Site  Excavation 

The  excavation  of  the  general  work  area  began  on  21  November  1987 
and  was  complete  on  11  February  1989.  The  general  work  area  contain  the 
work  limits  for  rock  excavation  and  the  upper  and  lower  guide  walls. 
Thecontractor  had  planned  to  excavate  the  project  area  in  two  ways. 

Step  one  was  to  remove  as  much  of  the  material  as  possible  using  651 
Cat  Scrapers.  The  limiting  factor  in  using  scrapers  was  the  moisture  content  of 
the  soils.  When  an  area  of  saturated  soil  was  encountered,  removal  by 
scrapers  was  difficult  or  not  possible.  The  contractor  used  Cat  Dozers  to  push 
the  scrapers  until  both  became  immobile.  The  scrapers  were  then  relocated  to 
another  section  of  the  excavation. 

Step  two  was  the  location  of  backhoes  into  that  area  and  excavation 
continued.  Three  types  of  large  earth  moving  backhoes  were  used,  a  1066d 
Koehring,  1266d  Koehring  and  a  EX1000  Hitachi. 

This  two  stage  form  of  excavation  worked  quite  well  and  was  used 
extensively.  When  excavation  of  the  overburden  reached  just  above  the  rock, 
the  scrapers  were  replaced  entirely  by  backhoes.  This  was  due  in  part  to  the 
varying  elevation  of  the  rock.  This  material  was  placed  in  dike  construction, 
stockpiled,  or  in  the  waste  area. 


(Reference  Book  four,  page  5,  picture  1 1  for  general  excavation) 


SECTION  V 


BLASTING 


5.01  General 

The  specifications  required,  the  contractor  tosubmit  a  proposed  blasting 
plan  to  C.O.E.  This  plan  contained:  Types  of  blasting  material,  typical  shot 
layout  and  safety  regulations  for  state  and  federal  as  they  apply.  The  contractor 
was  required  to  submit  to  the  contracting  officer,  shot  plans  for  each  blast  for 
approval.  These  plans  contained:  loads  for  each  hole,  stemming  height,  firing 
mechanism,  delay  sequence  for  each  hole,  and  the  seismic  setup  for  that  shot. 

(For  an  example  see  appendix  XI,  page  J)  (Reference  book  four,  pages' 
6-7,  pictures'  15-20  for  blasting) 


5.02  Presplit 

Presplitting  is  a  form  of  controlled  blasting  in  which  charges  are  fired  in 
closely  spaced  holes.  These  holes  are  on  the  perimeter  or  outline  of  the 
excavation.  This  type  of  blasting  is  done  to  create  a  vertical  and  inclined  plane 
of  weakness.  This  plane  controls  the  energy  of  the  production  blast.  At 
Gallipolis,  presplit  holes  were  drilled  two  and  one-half  inch  and  three  inches  in 
diameter.  The  predominate  hole  size  was  two  and  one-half  inches.  The 
spacing  for  these  shots  were  eighteen  to  thirty  inches'  center  to  center.  The 
presplit  holes  were  drilled,  in  all  locations  to  final  grade.  Depth  of  presplit  holes 
varies  due  to  founding  elevation.  The  maximum  presplit  depth  was  29 
feet,  minimum  depth  was  2  feet. 


5.03  Production  blast 


Production  blasting  is  a  form  of  blasting  to  break  the  mass  into  pieces. 
These  pieces  are  of  a  size  to  be  handled  by  conventional  equipment.  The  drill 
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spacing  is  2  x  2  foot  center  to  center  pattern.  The  blast  is  designed  to  allow  the 
energy  to  move  to  an  open  face.  This  is  done  to  reduce  the  damage  to  the  rock. 
On  the  project,  production  blasting  was  complicated  by  the  sudden  changes  in 
rock  lithologies  and  the  interbedded  sandstones,  shales,  and  claystone.  These 
lithology  changes  could  not  be  fully  compensated  for.  The  method  used  was  to 
place  stemming  material,  one  foot  of  limestone  chips  in  the  bottom  of  the  hole. 
This  method  sometimes  worked  well  in  sandstone,  but  not  in  the  claystone  and 
shale.  The  final  product  of  the  blasting  were  foundations  with  shot  holes,  and 
fractures  .  The  shot  holes  varied  in  size  from  twelve  inches  to  two  feet  diameter. 
The  fractures  radiated  from  one  shot,  sometimes  connecting  to  another.  The 
length  of  the  fractures  averaged  about  five  to  ten  feet. 


5.04  Line  Drilling 

Line  drilling  is  a  method  of  over  break  control.  A  series  of  very  closely 
spaced  holes  are  drilled  on  the  perimeter  or  on  parts  of  the  monolith  outline. 
These  holes  are  not  loaded  with  explosives.  The  use  of  line  drilling  at  Gallipolis 
was  extensive.  Line  drilling  was  used  on  inside  and  outside  corners,  and  in 
where  elevations  changed  between  monoliths.  It  was  also  used  for  excavations, 
where  the  sills  and  the  walls  meet.  The  following  is  a  breakdown  of  locations, 
where  line  drilling  was  performed  and  of  lined  drilled  surfaces  formed: 

(1) .  Main  Lock  Sills  11750.0  square  yards, 

(2) .  Auxiliary  Sills  1 1997.1  square  yards, 

(3) .  Land  Wall  Steps  2136.5  square  yards, 

(4) .  Middle  Wall  Steps  1349.0  square  yards, 

(5) .  River  Wall  Steps  2734.4  square  yards, 

(6) .  Culvert  Steps  1408.0  square  yards, 

(7) .  Corners  8189.0  square  yards. 

The  use  of  line  drilling  was  of  limited  success.  In  most  cases  the  corners 
and  edges  of  monoliths  broke  off.  This  happened  during  excavation  or  shortly 
after.  These  condition  could  have  been  caused  by  the  blast  or  by  the  method 
of  excavation.  The  blast  could  have  caused  intense  fracturing,  thereby  weaking 
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the  rock.  In  several  cases  failure  was  due  to  a  nature  weakness  in  the  rock. 
These  weakness  were  natural  joints  and  fractures  or  slicken  sides. 

The  surfaces  of  the  line  drilling  were  of  a  good  quality,  but  were 
damaged  during  excavation.  The  use  of  large  excavation  equipment  with  ripper 
teeth,  excavating  90  degrees  to  the  foundation  should  not  be  allowed.  If  the 
equipment  excavates  parallel  to  the  structure  and  does  not  pull  material  into  the 
wall,  further  chances  of  damage  to  the  line  drilled  face  and  foundation  are 
reduced. 


(Reference  volume  four  pages  74-77  for  pictures  of  over  breaks) 
(Reference  Exhibit  #10  for  locations  of  line  drilling  page  14-1-1 ) 


5.05  Statistic 


Upon  completion  of  the  blasting,  the  total  explosives  used  was  407,295 
pounds.  The  powder  factor  was  1.20  pounds  per  cubic  yard  of  rock.  The 
material  used  was: 


Primades 

321  cases  of  2  x  8  unigel  #5  5900 

21 60  cases  of  2  x  1 6  unigel  #6  5900 

31 0  cases  of  presplit  7/8  x  24  #7  5300 

1 22,000  feet  of  e-cord  #8  5300 

#209  primer  200 
3570  spacers 
115,000  feet  Noel  lead  line 
5250  #17  caps  ,1235  #100  caps 

(For  more  information  see  appendix  XI  page  J) 
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SECTION  IV 


ROCK  EXCAVATION 


6.01  General 

The  specifications  reference  rock  excavation  as;  excavation  that  in  the 
opinion  of  the  contracting  officer  that  requires  continuous  systematic  blasting, 
ripping,  or  wedging  of  material.  This  includes  loose  boulders  and  rocks  one 
cubic  yard  or  larger.  It  also  includes  soft  rock  and  earthen  materials 
encountered  below  top  of  rock.  At  Gallipolis,  there  were  three  types  of 
excavation  in  actual  use: 

1 ) .  General  Rock  Excavation, 

2) .  Buffer  Zone  Excavation, 

3) .  Sill  Excavation. 


6.02  General  Rock  Excavation 

General  rock  excavation  involved  all  areas,  except  the  Buffer  Zone  and 
Sill  Excavation,  this  type  of  excavation  involved  the  removal  of  the  bulk  of  the 
rock  to  reach  final  grade.  There  were  several  steps  involved  in  this  operation 
and  more  than  one  type  of  excavation.  General  rock  excavation  involved  two 
main  steps: 

1 ).  Excavation  of  the  overburden  to  the  top  of  rock  and  presplit  the 
monolith  outlines. 
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2).  The  production  holes  inside  the  presplit  lines  were  drilled  and 
shot.  The  shot  material  was  excavated  to  produce  an  open  face  or 
relief  zone.  The  final  step  was  repeated  usually  two  to  three 
times.  The  specification  required  blasting  of  two-thirds  of  the  final 
depth  to  reach  monolith's  final  grade. 


Equipment  used  to  remove  the  shot  material  was  1266  Koehring 
backhoe,  Hitachi  EX1000  backhoe,  Case  9170  tractor  and  Catapiller  D8  dozer. 
Material  was  hauled  to  the  waste  area  by  350CTK  Payhaulers. 


(Reference  Book  four,  page  7,  pictures  21,22  for  rock  excavation) 


6.03  Buffer  Zone  Excavation 


The  Buffer  zone  was  used  in  critical  areas  to  lessen  the  blast  impact. 
The  buffer  zone  excavation  was  in  the  following  areas:  Critical  areas:  culvert 
turns,  areas  around  the  sills,  and  Inlet  structures  and  R-78  to  R-95. 

The  contractor  did  not  use  any  specialized  equipment  in  this  phase  of 
excavation. 

Buffer  zone  excavation  worked  very  well  around  the  sills,  but  in  turns  or 
corners  it  was  of  limited  success.  The  use  of  this  type  of  excavation  is  a  asset 
and  should  continue  to  be  used. 


Procedure 

The  buffer  zone  excavation  was  performed  as  follows: 

1 ) .  General  rock  excavation  material  was  broken  by  production 

blasting,  and  excavated  to  provide  relief  for  the  buffer  zone 
excavation. 

2) .  The  Buffer  zone  material  was  drilled  and  loaded  with  a  light  shot 

that  was  directed  into  the  relief  zone  provided  by  the  previous 
excavation.  The  excavated  material  was  hauled  to  the  waste 
area.The  Buffer  zone  excavation  was  performed  to  protect  the 
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Integrity  of  foundations,  where  several  required  blasting 
intersected  each  other. 


Buffer  zone  excavation  did  not  achieve  the  best  results,  due  to  intrusion 
of  shale  and  claystone  lens.  Under  different  lithological  conditions,  buffer  zone 
excavation  would  be  more  successful.  Buffer  zone  excavation  should  continue 
to  be  used  in  areas,  where  several  walls  and  blasts  intercepted. 


(Reference  Exhibits  Drawing  #1 1  page  14-J-1) 


6.04  Sill  Excavation 

Sill  excavation  included  all  the  following  areas:  Bulkhead  Sills,  Miter 
Gate  Sills,  and  Emergency  Gate  Sills.  The  procedural  difference  in  Sill 
excavation  was  produced  by  the  blasting.  In  blasting  the  sills,  every  other  hole 
was  loaded.  The  loads  were  reduced  to  prevent  the  rock  from  over  breaking. 
The  blast  results  were  larger  pieces  of  material.  These  larger  pieces  had  to  be 
reduced  in  size  by  mechanical  means.  The  contractor  did  not  use  any 
specialized  equipment  to  do  Sill  Excavation.  The  equipment  used  was  the  same 
as  in  General  Rock  Excavation. 


The  results  of  sill  excavation  depended  on  rock  type  and  quality.  Sill 
excavation  worked  well  in  the  downstream  sills  due  to  the  quality  of  the 
sandstone.  However,  the  upstream  sills  were  founded  on  and  cut  through  shale 
and  claystone,  and  here  sill  excavation  did  not  work  as  well.  Instead  of  every 
other  hole,  every  third  hole  should  have  been  loaded. 


Attention  to  rock  types,  hardness,  and  overall  condition  of  the  material 
is  essential  in  achieving  good  results  from  blasting. 
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6.05  Statistic 


Upon  completion  of  rock  excavation,  the  totals  were:  General  Rock 
Excavation  299,209.0  cubic  yards,  Buffer  Zone  Excavation  38,564.8  cubic 
yards.  Sill  Excavation  19909.4  cubic  yards.  The  total  rock  removed 
was  357,683.2  cubic  yards. 


6.06  Aerospray  70  Binder 

The  specifications  required  a  protective  coating  to  be  applied  within 
twelve  hours  after  monolith  excavation.  The  protective  coating  was  applied  to 
designated  vertical  and  horizontal  surfaces.  The  binder  was  to  be  applied  in 
two  coats  with  46%  to  48%  solids. 

Aerospray  70  is  a  polymeric  soil  stabilizer.  The  stabilizer  function  was 
to  reduce  or  eliminate  surface  erosion.  The  polymeric  binder  was  used  to 
stabalize  exposed  claystone,  clay  and  indurated  clay  in  the  presplit  side  walls 
of  the  monoliths.  Aerospray  70  was  applied  using  a  airless  paint  unit. 

On  one  occasion,  the  binder  was  applied  to  the  invert  of  Monolith  L-3. 
Due  to  the  low  absorption  of  the  clay,  the  binder  laid  on  the  surface  until  drying. 
The  invert  became  very  slick  due  to  the  application  of  Aerospray  70.  The  slick 
surface  created  a  safety  problem  and  no  protective  benefits  were  observed.  No 
further  application  of  Aerospray  70  on  other  invert  was  attempted.  There  were 
two  correctives  measures  employed  on  problem  foundation: 

1)  Reduce  the  time  between  foundation  preparation  and  placement. 

This  reduces  the  time  the  foundation  is  open  to  the  elements. 

2)  Keep  the  foundation  from  going  threw  the  wet/dry  cycle.  This  keeps 
the  foundation  at  a  constant  moisture  content,  and  does  not  allow  it 
to  spall  or  peel. 

Using  these  measures  reduced  the  destructive  consequences  of  the 
elements  on  a  foundation. 

The  binder  was  applied  as  soon  as  time  and  the  elements  allowed.  It 
was  mixed  50%  binder  to  50%  water.  This  ratio  was  as  thick  as  could  be 
sprayed  with  the  contractor’s  equipment.  Upon  completion  of  the  project 
1,876.5  gallons  of  Aerospray  70  had  been  applied. 


27 


The  use  of  Aerospray  70  worked  well  in  stopping  surface  weathering. 
But  on  one  occasion,  at  monolith  R-47  water  built  up  behind  the  binder  until  the 
rock  failed.  The  slide  area  stripped  of  all  lose  rock  and  replaced  with, 
approximately  45  cubic  yard  of  concrete.  Reference  volume  4,  picture  252.  The 
use  of  this  product  should  continue  to  be  applied  in  all  excavations,  which 
involves  clay  and  shale  materials 


(See  appendix  book  4,  page  8,  picture  25,  for  binder  application) 
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SECTION  VII 


FOUNDATION  ROCK  ANCHORS 


7.01  Anchor  Bars 

Anchor  bars  in  rock  were  required  for  the  Miter  Gate  Sills  in  both 
chambers,  upstream  and  downstream.  The  rock  anchors  were  constructed  by; 


1) .  Drilling  a  one  and  five  eights  inch  hole, 

2) .  Placing  a  grout  Jacking  pad  around  the  hole. 

3) .  Using  a  twenty  foot  plastic  pipe  and  high  pressure  air  to  clean  the 
holes, 

4) .  Inserting  Fastloc  T  Resin  cartridges,  X  number  of  fast  set  and  Y 
number  of  slow  set, 

5) .  The  number  ten  anchor  rods  were  inserted  using  the  drill.  The 

anchor  rod  was  rotated  while  advancing  through  the  resin 
cartridges. 

6) .  The  resin  required  a  certain  period  of  time  for  sitting.  Upon 

completion  of  the  set  time,  the  bearing  plate  was  positioned  on 
the  grout  pad.  The  retainer  nut  was  then  placed  on  the  rod  and 
tighten  until  snug, 

7) .  The  Jack  (  a  Enerpac  model  LH-2506)  was  positioned  and  the  rod 

tensioned  to  thirty-three  kips.  The  retainer  nut  was  then  tightened. 

(Reference  Book  four,  pages'  61-62,  pictures'  207-212  for  Rock  Anchors) 
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7.02  Completion  Phases 


The  Rock  anchors  were  completed  in  two  phases.  The  first  Phase  was 
the  downstream  sills.  The  second  phase  was  the  upstream  sills. 

Phase  I 

15-19  March  1990,  Fifty-five  anchor  bars  were  set  in  the 
downstream  Main  Lock  Miter  Gate  Sill. 

An  average  of  five  fast  set  and 
seventeen  slow  set  fastloc  cartridges 
were  used  per  hole. 

20-22  March  1990,  Fifty-five  anchor  bars  were  set  in  the 
Auxiliary  Miter  Gate  Sill.  Five  to 
six  fast  set  and  sixteen  to  seventeen 
slow  set  cartridges  were  used  per  hole. 


Phase  II 

17-20  May  1991,  Fifty-six  anchors  were  set  in  the 

upstream  Main  Lock  Miter  Gate  Sill.  An 
average  of  six  fast  set  and  sixteen  slow 
set  cartridges  were  placed  in  the  holes. 

One  rock  anchor  was  replaced  due  to  the 
contractors  welding  and  cutting  on  the 
metal  rod.  This  caused  the  tensioning 
sequence  to  be  out  for  this  sill. 

20-23  June  1991,  Fifty-five  anchors  were  set  in  the 
Upstream  Auxiliary  Miter  Gate  Sill. 

Five  to  six  fast  set  and  fifteen  to 
seventeen  slow  set  cartridges  were 
used. 

The  anchor  and  resin  system  functioned  as  required.  The  artesian  flow 
did  not  create  a  problem,  during  anchor  installation. 


1^3  Statistics 


The  total  drill  footage  was  5,720  linear  feet.  Each  Sill's  footage  was 
1 .430  lineal  feet  or  one  fourth  of  the  total.  Two  hundred  and  twenty  anchor  rods 
were  set  for  a  total  length  of  5,500  linear  feet.  There  was  1201  fast  set 
and  3639  slow  set  cartridges  used.  The  average  number  of  cartridges,  installed 
per  hole  was  22. 
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SECTION  VIII 


CHARACTER  of  the  FOUNDATION 


8.01  Foundation  Surface 


The  foundations  excavated  at  Gallipolis  varied  in  depth  from  2  feet  to  28 
feet  as  measured  from  a  average  top  of  rock.  The  final  elevations  were  chosen 
using  cores  taken  from  each  monolith.  The  final  foundation  surfaces  for  the 
various  components  of  Gallipolis  Lock  Replacement  Project  were  controlled  by 
the  bedding  structures  in  the  shale  and  claystone  members  of  the  Conemaugh 
Formation  or  by  shale  lens  or  seams  in  the  sandstone. 

The  foundation  surfaces  consisted  of  thin  to  massive  coarse-grained 
micaceous  sandstones  in  the  downstream  area  grading  to  claystone  and  shales 
in  the  upstream  area.  Discontinuous  shale  lens  and  seams  were  found  in  the 
sandstone  lithologies.  The  seams  and  lens  varied  in  thickness  from  a  half  a  foot 
to  two  feet.  These  lens  and  seam  were  encountered  in  the  west  vertical  wall  of 
the  River  Wall  and  in  the  foundation  inverts.  The  shales  had  clay  and  calcite 
seams  varying  in  thickness  from  0.25  to  3  inches.  Calcite  was  found  in  seams 
from  .5  to  3  inches.  These  were  located  in  the  inverts  of  many  foundations  in 
the  upstream  monoliths.  The  seams  of  clay  and  calcite  were  removed  and 
repaired  using  dental  concrete. 

The  foundation  for  the  River  Inlet  Structure  was  founded  on  shale.  This 
structure  was  presplit  and  excavated  by  a  1266  Koehring  backhoe.  No 
production  blasting  was  performed.  The  shale  was  soft  to  very  soft  in  hardness 
and  was  in  thin  bedding  planes.  When  excavated  these  bedding  plans  were 
easily  broken.  The  foundation  surfaces  remained  good,  if  after  exposure  it  was 
sealed  with  concrete  within  24  to  48  hours.  When  this  did  not  happen,  large 
areas  had  to  be  reworked  to  remove  lose  material  and 
dental  concrete  used  to  repair  them. 
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8.02  Condition  of  Foundation  Rock 


The  condition  of  the  foundation  rock  for  the  lock  structures  ranged  from 
poor  to  good.  The  physical  properties  of  the  foundation  sandstone,  siltstone, 
and  shales  were  well  suited  for  founding  surfaces.  Claystone  and  weak  shales 
were  not  intended  for  foundations.  Some  seams  and  lens  were  left  in  place  and 
sealed  off  with  dental  concrete.  These  areas  were  left,  due  to  the  closeness  of 
the  indurated  clay. 

The  primary  problem  concerning  the  foundation  rock  was  the  bedding 
planes  and  the  softness  of  the  clays  and  shales.  In  their  natural  state  each  rock 
type  causes  problems  in  blasting  and  excavation  to  grade.  These  problems 
included  rock  overbreak  and  dammage  to  the  foundation  invert  surface.  This 
was  caused  by  the  brittleness  of  the  material  and  the  bedding  planes.  However, 
these  problems  were  sometimes  anticipated  from  information  derived  from 
exploratory  borings.  If  anticipated,  blast  plans  were  modified  by  reducing  loads 
or  spreading  out  the  hole  pattern. 


The  most  detrimental  factors  concerning  the  foundation  rock  were  the 
numerous  clay  seams  and  broken  zones.  Most  of  these  were  contained  in  the 
upstream  shales  and  claystones.  Although  these  structures  were  treated,  by  the 
use  of  dental  concrete,  they  could  still  represent  an  inherent  weakness  in 
competent  foundation  rock. 

(Reference  Dental  Concrete  Appendix  Section  XI.  page  F) 

(Reference  Book  four,  pages'  64-74,  pictures'  214-248,  for  dental 
repairs) 


8.03  Water 


Ground  water  caused  various  degrees  of  deterioration  in  the  clays  and 
shales.  The  most  notable  was  the  contact  between  the  claystones  and/or 
indurated  clays  and  shales.  The  deterioration  ranged  from  minor  to  severe  in 
the  shale  and  clays.  A  example  of  this  deterioration  is  in  the  upstream  sills  and 
some  of  the  Land  Culverts.  In  these  areas,  the  rock  was  excavated  and  back 
filled  with  a  granular  material,  the  specification  call  this  protective  earth  cover. 
Months  later,  after  excavation  of  the  granular,  the  rock  was  in  poor  condition. 
This  was  evident  by  the  open  bedding  plans,  broken  corners  and  overall 
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decrease  in  hardness  at  the  surface  due  to  weathering  The  problem  areas  were 
isolated  and  sealed  off  by  dental  concrete. 


8.04  Foundation  Cleanup  and  Preparation 

The  specifications  describe  foundations  as  the  rock  surfaces  upon  which 
concrete  structures  are  placed.  The  preparation  and  cleanup  of  these  areas 
was  accomplished  by  light  Equipment  and  hand  tools  in  combination  with  high 
pressure  air  and  water. 

The  use  of  rubber  tire  equipment  on  cleanup  was  extensive.  The 
contractor  used  a  Case  9170  Tractor  to  remove  the  remaining  debris  from  the 
foundation.  The  air/water  combination  was  used  to  wash  and  remove  dirt  and 
small  rocks  from  the  invert.  The  hand  tools  included:  chipping  guns,  small 
jackhammers,  spud  bars,  and  shovels.  The  hand  tools  were  used  to  remove 
drummy  rock.  The  following  was  the  sequence  of  events  in  foundation  cleanup 
and  preparation. 

1 ) .  The  case  tractor  removes  debris  left  by  the  excavation  of  the 

monolith. 

2) .  The  fine  material  is  blown  or  washed  off  by  the  combination  of 

air/water. 

3) .  The  Project  Geologist  sounds  the  foundation  for  drummy  rock.  The 

bad  rock  was  marked  for  removal  with  orange  paint. 

4) .  The  cleanup  crew  removes  the  drummy  material  by  chipping  guns, 

pry  bars  shovels  and  other  hand  tools.  Then  theoundation  is 

washed  with  high  pressure  air  and  water. 

5) .  The  geologist  inspects  the  foundation  again  for  drummy  rock.  At 

this  point,  he  will  either  approve  or  remark  the  foundation  again. 

If  the  foundation  was  remarked,  the  sequence  starts  at  step  4. 

These  event  were  repeated  until  the  foundation  was  approved 

(Reference  Book  Four,  page  8,  pictures  23,24) 
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SECTION  XI 


FOUNDATION  TREATMENT 


9.01  General 


The  foundation  treatment  for  Gallipolis  Locks  consisted  of  the  following. 

1) .  Installing  a  grout  curtain  under  each  of  the  three  walls. 

2) .  Drilling  weep  holes  in  the  Main  Chamber  and  Auxiliary  Chamber  Lock 

floor  pavement  areas  and  the  Auxiliary  Chamber  Lock  Laterals. 

3) .  The  final  rock  surface  treatment  on  the  foundations  was  dental 

concrete.  Dental  concrete  was  used  to  repair  depressions,  broken 
zones,  exposed  clay  seams  and  open  joints. 


9.02  Curtain  Grouting 

A  grout  curtain  was  placed  beneath  each  of  the  three  walls  to  reduce 
leakage  through  the  rock  under  the  locks.  This  curtain  was  constructed  in  two 
zones.  Zone  one  was  from  founding  elevation  to  elevation  470.  Zone  two  was 
from  elevation  470  to  elevation  460.  These  curtains  extend  from  13+75B  to 
1+25A.  The  location  of  each  line  is  as  follows:  River  wall  78.05  feet  from 
construction  base  line  B;  Middle  wall  76.05  feet  from  base  line  B;  Land  wall  230 
feet  1.5  inches  from  base  line  B. 

(See  exhibits  ll,  page  14-K-1  for  more  information) 

The  grout  curtain  was  developed  by  drilling  thru  preformed  holes  inside 
the  walls.  Metal  pipe  was  embedded  in  concrete  from  founding  elevation  to  the 
culvert  invert  and  to  the  top  of  some  monoliths.  Therefore,  drilling  of  the  1  7/8 
inch  holes  began  at  founding  elevation  for  each  monolith  within  the  limits  of  the 
grout  curtain.  Founding  elevations  for  the  various  monolith  foundations  vary 
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throughout  the  project.  The  spacing  of  the  holes  along  the  grout  line  was  20 
feet  between  primaries  with  two  tertiary  and  one  secondary  hole  between.  Hole 
spacing  was  five  feet  and  all  holes  were  drilled  vertical.  Drilling  of  these  holes 
was  done  in  zones  and  sections.  Zone  one  consisted  of  fifteen  feet  or  less  of 
rock  and  zone  two  consisted  of  ten  feet  of  rock.  All  grout  holes  extend  into  zone 
II.  The  sections,  for  drilling  and  grouting  were  200  feet  in  length.  The  drilling 
and  grouting  operations  were  not  permitted  at  the  same  time  in  the  same 
section. 

As  a  rule,  all  primary  holes  in  a  zone  were  drilled  and  grouted  before 
secondary  holes  were  drilled.  This  drilling  began  on  the  next  zone.  As  a 
general  rule,  if  a  hole  took  over  100  bags  of  cement  in  a  zone,  split  space 
holes  were  required  on  both  sides  of  that  hole.  The  following  procedure  was 
used  for  the  grouting  program. 

1 ) .  Pressure  tests  and  grouting  pressures  were  regulated  so  that  the 

occurred  pressures  would  not  exceed  burden  pressures.  Burden 
pressure  was  calculated  using  1  pound  per  square  inch  for  each 
foot  of  rock  and  1/4  pound  per  square  inch  for  every  foot  of 
embedded  pipe.  Pressure  was  measured  at  the  top  of  the  grout 
hole. 

2) .  Pressure  grouting  of  a  hole  was  required  when  during  a  5  minute 

pressure  test,  water  injected  exceeded  the  average  of  0.2  cubic 
feet  per  minute. 

3) .  Pressure  grouting  for  a  particular  zone  was  considered  sufficient 
when  grout  injected  either  reached  refusal  or  the  hole  refused  to 
take  grout  at  3/4  of  the  grouting  pressure. 


To  expedite  the  grouting  program,  the  work  was  performed  in  three 
phases. 

Phase  one  was  between  23  March  1990  to  20  June  1990.  This  first 
phase  consisted  of  grouting  of  the  downstream  downstream  sills,  813  feet  of 
the  River  Wall  and  403  feet  of  the  Middle  Wall. 

Phase  II  was  between  8  January  1991  to  1 5  March  1 991 .  It  consisted  of 
638.5  feet  of  the  River  Wall,  1 048.5  feet  of  the  Middle  Wall,  and  852.5  feet  of 
the  Land  Wall. 
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Phase  III  began  on  14  August  1991  and  ended  on  27  October  1991  and 
consisted  of  the  grouting  of  the  upstream  sills,  Miter  Gates  and  Emergency 
Gate  sills. 


9.03  Drilling  Procedure 

Drilling  the  1-7/8  inch  diameter  began  after  the  monolith  had  reached  the 
final  grade  for  the  invert  of  the  culvert.  Drilling  of  these  holes  was 
accomplished  by  means  of  Semico,  Longear,  Ackor,  and  Diamac  Drills.  Phase 
I  drilling  was  completed  by  a  Semico,  Long  Year  Drill.  The  Semico  drill  was  a 
pneumatically  powered  diesel  driven  drill.  The  Long  Year  was  skid-mounted, 
pneumatically  powered  diesel  driven.  Phase  II  and  III  drilling  were  completed 
by  a  Diamac  and  a  Ackor  Drills.  Both  drills  were  electric,  pneumatically 
powered  and  were  skid  mounted.  Movement  of  the  drills  was  accomplished  by 
forklift. 


Bits  used  during  the  drilling  varied  with  the  material.  In  areas  where 
sandstone,  siltstone,  and  shale  were  found,  an  AW  sized  stratapack  (three 
finger  bit)  was  used,  in  the  softer  shale  and  claystone,  a  AW  Roller  Cone  bit 
was  used.  Several  other  bits  were  tried,  such  as  a  Geopack  bit,  a  Stratpack 
Button  bit,  and  a  Three  Wing  Carbide  Drag  bit.  None  of  these  bits  were  as 
successful  as  the  Stratapack  (three  finger  bit)  or  the  Roller  Cone.  Every  hole 
was  tested  for  foreign  materials  with  an  AX  size  magnet  before  drilling  began. 

The  only  problem  during  the  drilling  and  grouting  operations,  was  the 
introduction  of  wood,  steel,  and  other  foreign  material  into  the  preformed  holes. 


9.04  Washing  Holes 

Upon  completion  of  the  drilling,  each  hole  was  cleaned  of  drill  cuttings 
and  muck.  A  three-quarter  inch  diameter  black  plastic  pipe  was  inserted  into  the 
drill  hole  until  the  bottom  was  reached.  High  pressure  water  was  injected  into 
the  hole.  The  water  injection  was  continued  until  the  water  return  was  clear. 
When  this  condition  occurred  and  persisted,  the  pipe  was  moved  up  and  down 
about  two  feet  in  height.  This  was  to  assure  the  removal  of  all  foreign  material. 
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9.05  Water  Test 


The  water  test  consisted  of  the  following  steps. 

1 ) .  Inserting  a  two  inch  mechanical  packer  into  the  grout  hole.  The 
packer  was  seated  at  a  depth  of  one  foot. 

2) .  Attaching  a  two  inch  water  line  with  cubic  foot  meter. 

3) .  Use  the  overburden  method  to  Calculate  the  pressure  to  be  used. 

4) .  Start  introducing  water  into  the  hole.  Continue  introducing  water 
until  pressure  equals  the  calculated. 

5) .  At  that  point  begin  the  five  minute  test.  During  this  process,  holes 
on  either  side  are  checked  for  connections.  If  there  are  connections, 
Packers  are  placed  in  that  hole  and  left  open.  These  holes  are  retested 
with  the  valves  closed  and  the  two  readings  are  compared.  If  the  test 
results  are  greater  than  0.2  cubic  feet  per  minute  the  hole  is  groutable. 
If  the  results  are  less  than  0.2  cubic  feet  per  minute,  the  hole  is 
considered  a  tight  hole,  and  the  test  is  over. 


9,06  Grouting 

The  location  of  the  grout  plant  coincided  with  the  section  being  grouted. 
The  plant  was  on  wheels  and  was  moved  to  each  succeeding  section.  This  was 
accomplished  by  a  crane  or  forklift.  The  grout  holes  were  located  in  a  single 
line,  in  the  tunnels  of  each  wall.  Grouting  began  with  the  primary  holes  zone 
one  and  ended  with  the  secondary  holes  zone  two.  The  grout  mixes  were 
based  on  the  preceding  water  test.  The  starting  mix  was  standardized  to 
prevent  problems.  The  standardized  mix  was  four  cubic  feet  of  water  to  .94  cwt 
of  type  two  cement.  If  the  injection  rate,  of  the  grout  did  not  decrease  after  1 4. 1 
cwt  to  18.8  cwt,  the  mix  was  thickened.  The  mixes  were  thickened  by  the 
removal  of  half  a  cubic  foot  of  water.  This  procedure  continued  until  refusal  or 
the  94  cwt  limit  was  reached.  During  grouting  operations,  the  rate  of  injection 
was  continuously  monitored  and  the  water-cement  ratio  correspondingly 
adjusted  as  needed. 
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The  grout  mixes  consisted  of: 


(1)  water:  The  requirements  for  a  mixing  agent  per  the  specification 
were:  water  that  was  fresh,  clean  and  free  of  injurious  amounts  of 
sewage,  oil,  acid,  alkali,  salts  or  organic  matter.  The  contractor 
submitted  samples  of  water  from  the  Ohio  River  and  the  dewatering 
system  that  surrounds  the  project.  The  Ohio  River  sample  was  turned 
down  as  a  mixing  agent  due  to  the  high  content  of  chemicals,  organic 
and  iron.  The  dewatering  system  provided  water  that  contained  no 
adverse  elements  and  was  approved  as  the  mixing  agent. 


(2)  Cement:  The  specifications  on  cement  called  for  a  Portland  cement, 
that  would  conform  to  ASTM  C  150-85A,  type  one  or  two.  It  was  to  be 
stored  in  a  dry,  weathertight  and  properly  vented  area.  The  cement  was 
provided  by  Armstrong  Cement  Manufacture  Company.  Armstrong  was 
a  federal  inspected  and  approved  source  of  cement.  The  cement  used 
in  grouting  was  a  low  akali  type  two.  The  cement  was  furnished  in 
ninety-four  pound  bags  and  was  shipped  to  the  project  in  lots  of  five 
hundred  and  fifty  bags.  At  the  project,  the  cement  was  stored  in  a  metal 
building  two  hundred  yards  south  of  the  Resident  Engineer's  Office.  One 
hundred  and  twenty  bags  or  three  pallets  were  placed  in  the  culvert, 
near  the  grout  plant.  The  palletized  cement  was  protected  from  moisture 
by  plastic  shrink  rap.  At  the  end  of  the  shift,  unused  cement  in  open 
pallets  was  covered  with  plastic.  The  cement  was  placed  through  a  #8 
screen  to  remove  any  large  pieces.  This  procedure  was  followed  so  that 
grout  mix  was  homogenous. 


9.07  Statistic 

To  place  the  grout  curtain  at  Gallipolis,  statistically  2153.26  hundred 
weight  of  solids  was  placed  in  10,832.5  lineal  feet  of  drilling.  This  averages  out 
to  0.199  hundred  weight  of  solids  per  foot  of  drilling.  This  average  was  below 
the. 2  cv\/t/ft.  estimated  in  the  contract.  The  sandstone  lithologies  took  more 
grout  than  the  shale  and  claystone.  The  land  wall  section  took  more  grout  than 
the  other  areas.  There  were  no  unusual  problems  encountered  during  the  three 
phases  of  grouting. 

(Reference  appendix  section  XII,  pages  12-N-1  to  12-P-14  for  more 
information  on  grouting.) 
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9.08  Weep  Holes 

A  weep  hole  is  a  relief  hole  drilled  into  rock  or  overburden.  After  the  hole 
is  drilled,  it  is  lined  with  perforated  pipe,  or  backfilled  with  pea  gravel.  This 
design  relieves,  the  build  up  of  hydrostatic  pressure  from  below  the  structure. 
This  is  done  to  prevent  the  structure  from  moving  or  floating.  The  locations  of 
the  weep  holes  at  Gallipolis  are  the  Lock  Floor  Pavement  areas  and  in  the  Lock 
Laterals.  The  specifications  state  that  the  holes  will  be  three  inches  in  diameter 
and  ten  feet  into  rock.  All  weep  holes  will  be  thoroughly  cleaned  using  air  and 
water.  They  will  be  kept  clean  and  plugged  until  the  contracting  officer  directs 
the  removal  of  the  plugs.  The  contract  for  Gallipolis,  did  not  call  for  the  pea 
gravel  backfill.  The  contract  was  modified  to  correct  this  problem.  The  weep 
holes  were  installed  in  accordance  with  the  specifications. 

(For  more  information  see  section  XIV,  14-L-1,  14-M-1,  14-n-1) 

Auxiliary  Chamber 

The  auxiliary  Chamber  contains  two  areas  of  weep  holes: 

1 ) .  The  upstream  Lock  Floor  Pavement  area  is  located  between  the 

upstream  Miter  Gate  and  the  Bulkhead  Sill.  It  is  an  area  of  638 
square  yards  and  contains  154  weep  holes. 

2) .  The  Lock  Laterals  are  located  from  station  line  7+66. OB  to  4+90.0b. 

There  are  twelve  lines  with  forty  holes  per  line  for  a  total  of  480 
holes. 


Main  Chamber 

The  Main  Chamber  contains  only  one  area  of  weep  holes,  the  Lock 
Floor  Pavement.  The  Lock  Floor  Is  an  area  of  462  square  yards  and 
contains  118  weep  holes. 


All  holes  were  drilled  using  a  Acker  drill.  There  were  only  two  problems 
connected  with  the  weep  holes.  The  contractor  laid  out  a  section  wrong.  The 
second  problem  was  the  specifications  did  not  require,  the  weep  holes  to  be 
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backfilled  with  a  filter  material.  The  contractor  repaired  the  layout  problem,  by 
backfilling  two  holes  with  concrete.  The  contractor  redrilling  four  new  ones  to 
correct  the  problem.  The  contract  was  modified  to  include  the  addition  of  a  filter 
material,  which  was  pea  gravel.  After  the  completion  of  the  backfilling 
operations  67%  of  the  weep  holes  were  making  water. 


(For  drilling  information  see  Appendix  Section  XI,  page  L) 

(For  layouts  and  Numbering  system  see  Exhibits,  Section  XIV  pages 
#13,  #14,  #15) 
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SECTION  X 


1 


POSSIBLE  PROBLEM  AREAS 


10.1  River  Wall  Intake  structure 

The  foundations  for  the  Intake  Structure  are  made  up  of  shale  and  shale 
interbedded  with  clay.  These  two  rock  types,  in  this  area  are  very  soft  and 
decay  quickly.  The  exposure  to  the  turbulence  at  the  Intake  Structure  could 
cause  a  serious  erosion  problem.  This  should  also  include  the  River  Wall 
culverts  of  the  intake  structure.  All  these  structures  are  exposed  to  the  river  by 
their  axis.  ^ 


1M2  Removal  o^f  the  Concrete  Bolsters.  Main  Chamber 

The  concrete  Crane  Bolsters  were  removed  by  explosives  on  10 
December  1 991 .  The  removal  was  after,  the  completion  of  the  three  phases  of 
grouting.  The  prime  contractor  used  a  professional  blasting  company,  called 
VIBRA-TECH  Engineers.  The  powder  factor  used  was  less  than  one  pound  per 
cubic  yard  of  material.  The  VIBRA-TECH  EVERLERT  II  seismograph 
equipment  was  used  on  each  shot  and  a  recording  made.  The  worst  reading 
that  was  recorded  was  shot  #5.  The  results  are  as  follows:  air  cal  1 37  db,  tran. 
cal  1.02  inch  per  second,  vertical  cal  1.02  inches  per  second,  long  cal  1.04 
inches  per  second.  The  recordings  reflect  little  if  any  of  the  blast  energy  or 
vibration  was  directed  to  the  foundation. 

The  use  of  explosives  could  have  reopened  joints  and  fractures,  that  were 
repaired  during  the  grouting.  Another  concern,  is  the  blast  could  have  cause 
microTractures  in  the  foundations.  In  both  cases,  the  functioning  of  the  locks 
could  increase  the  problem,  This  is  due  to  the  raising  and  lowering  of  the  pool 
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inside  the  chamber.  At  this  time  there  is  no  way  of  checking  to  see  if  there 
really  exist  a  problem  of  this  type  or  of  monitoring  it.  The  piezometers  that  were 
to  be  placed  in  the  backfill,  behind  the  River  and  Land  Walls  were  deleted. 

Preventive  measures 

The  protection  of  the  intake  structure  could  be  done  by  placing  riprap 
on  the  upstream  side.  This  would  reduce  the  erosional  effects  of  the  rushing 
water.  The  piezometers  should  be  installed  to  verify  if  there  could  exist  a 
problem  in  the  foundation  due  to  the  blast  removal  of  the  crane  bolsters. 
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Appendix  1 


Section 

Title 

Paoe 

A). 

Contractor  Personnel 

11-A-1 

B). 

Subcontractor 

11-B-1 

C). 

Goverment  Personnel 

11-C-1 

D). 

Contractor’s  Equipment 

11-D-1 

E). 

Contract  Quanties 

11-E-1  To  11-E-3 

F). 

Dental  Concrete 

11-F-1 

G). 

Foundation  Elevations 

11-G-1  To  11-G-10 

H). 

Joint  Direction 

11-H-1 

I). 

Groundwater  Control  System 

11-1-1  To  11 -MO 

J). 

Explosive  Data 

11-J-1  To  11-J-41 

K). 

Rock  Anchors 

11-K-1  to  11-K-37 

L). 

Weep  Hole  Data 

11-L-1  To  11-L-19 

M). 

Areospray  70  Binder 

11-M-1  To  11-M-12 

Appendix  2 


Drilling  and  Grouting 


Section 


(0) 


(P) 


n  Title 

Paoe 

Phase  I 
■A  River  wall 
.B  Middle  Wall 

.C  D/S  Main  Chamber  Miter  Gate  Sill 
.D  D/S  Main  Chamber  Bulkhead  Sill 
.E  D/S  Aux.  Chamber  Miter  Gate  Sill 
.f  D/s  Aux.  Chamber  Bulkhead  Sill 

12-N.1-1  To  12-N.1-6 
12-N.2-1  To  12-N.2-4 
12-N.3-1  To  12-N.3-2 
12-N.4-1  To  12-N.4-2 
12-N.5-1  To  12-N.5-2 
12-N.6-1  To  12-N.6-2 

Phase  II 
.A  River  Wall 
.B  Middle  Wall 
.C  Land  Wall 

12-0.1-1  To  12-0.1-4 
12-0.2-1  To  12-0.2-8 
12-0.2-1  To  12-0.2-8 

Phase  III 

•A  U/S  Main  Chamber  Miter  Gate  Sill 

12-P.1-1  To  12-P.1-2 

-B  U/S  Main  Chamber  Emg.  Gate  Sill 
•C  U/S  Aux.  Chamber  Miter  Gate  Sill 
•D  U/S  Aux.  Chamber  Emg.  Gate  Sill 


12-P.2-1  To  12-P.2-2 
12-P.3-1  To  12-P.3-2 
12-P.4-1  To  12-P.4-2 


Appendix  3 


Section  Title  Page 


(Q) 

Modifications 

13-Q-1  to  13-Q-29 

(R) 

Contractor's  Letters 

13-R-1  To  13-R-81 

(T) 

Goverment  Letters 

13-S-1  To  13-S-22 

(S) 

Request  for  clarification  (RFC'S) 

13-T-1  To  13-T-35 

Exhibits 


Section  Title 

Page 

A).  Vicinity  Map 

14-A-l 

B).  Site  Map 

14-B-l 

C).  Generalized  Regional  Geology 

14-C-l 

D).  Geologic  Column 

14-D-l 

E).  Physiographic  Provinces 

14-E-l 

F).  Structural  Geology 

14-F-l 

G).  Location  Plan  for  Borings 

14-G-l 

G).  Location  Plan  for  Borings  ( Continued  ) 

14-G-2 

H).  Exploratory  Drilling  and 

Boring  Location  Plan 

14-H-l 

I).  Rock  Excavation,  Pre-split 

14-1-1 

J).  Rock  Excavation,  Buffer  Zone 

14-J-l 

K).  Foundation  Grouting 

14-K-l 

L).  Weep  Holes,  Main  Lock  Floor  Pavement 

14-L-l 

M) .  Weep  Holes,  Auxilary  Lock  Floor  Pavement  14-M-l 

N) .  Weep  Holes,  Auxilary  Lock  Laterals  14-N-l 


Oo  n -t  r- ao  t  o 


ne  1 


Gallipolis  Locks  Replacement 


Project  Superintendent 

Project  Engineer . 

Safety  Engineer . . 

Quality  Control . 


General  Excavation  Superintendent 

Utilities  Superintendent . 

Equipment  Superintendent . 

Blasting  Superintendent . 

Survey  Chief . 


I. Robert  L.  Portley 

•George  Mason 

•Carol  Morgan 

•Larry  Hanna 
•Steve  Muller 
•Larry  Baker 
•Dan  Swann 

•Larry  Burford 

■Rick  Chapmen 

Carl  Xanders 

Jeff  Siddens 

Fred  Simmons 


Sl_4  bcoiTt 


Q.C "to  r* 


and  Ar-^a 


^  Wo  r*  K 


Name : 

Griffin  Dewater  Corp. 

Philip  Roberts  Inc. 

Solar  testing  Lab. 

ICOS  Corp. of  America 

Henderson  Engineering 

W.G.Japues  Company 
Hayward  Baker 

Captal  City  Septic  Service 
Cadle  Sanitary  Service 
C.H. Heist  Corp. 


Area  of  Work 


Construct 

System 


Dewater/Predrainage 


On  site  Surveying 
Install  Pizzometers 


Construct  Slurry 
Cut/off  Wall 


trench 


Geotechnical  Engineer 
Services 


Core  Drilling/Grouting/ 
Weep  Holes 


Pump  &  transport  Slurry 
Pump  &  Transport  Slurry 
Pump  &  Transport  Slurry 


//-S-/ 


Go  VO  r'mo  n  t 


son  a  1 


Resident 


Engineer’s  Office 


Resident  Engineer 

Ronald  C.  Harris 

Des  R.  Goyal 

Asst.  Resident  Engineer 

Gordon  F.  Loudin 

Quality  Assurance 

Steve  P.  Morgan 

Contract  Administration 

Dennis  E.  Huges 

Office  Engineer 

Charles  E.  Daily 

Modi f i cati ons/Drawi ngs 

Pamela  L.  Lamblin 

Material  Techician 

Wayman  G.  Kisner 
Terrence  L.  Gall  ion 
Rodney  C.  Young 

Geologist 

Larry  M.  Drown 
Warren  D.  Nugen 
Michael  C.  Nield 

Superivisory  Const.  Inspectors 

William  A.  Cash ion 
Dale  E.  Smith 

Gerald  L.  Warner  Jr 

Military  Assistant 

CPT.  Bill  Bredessen 
CPT.  Duncan  Cook 
CPT.  R.  Richardson 

Construction  Clerk 

Cynthia  D.  Huges 

Construction  Inspectors 

Glenn  R.  Adkinson 
Michael  E.  Lawrence 
Larry  A.  Stalnaker 
Howard  L.  Yeager 
Jeanette  E.  Thacker 
Rick  Pendington 
Jason  Merritt 
Kenneth  Snyder 

John  E.  Edwards 

John  Glenn 

t  r- ao  to  r- s 


E  Cl  <-j  i  omo  n  t 


6  -  Allmand  Maxi  Lite 
1  -  Oan  12Kw  Gen.  Set 
1  -  Cat  DSN  8su  Dozer 
1  ~  966c  3.5yd.  Bucket 
1  -  Tsm  36"  245  Bucket 

1  -  D9G  Rear  Push  BK. 

2  -  Bald  Dien  10c  Do2 

1  -  Gr  Trash  Pump 

2  -  Flygt  10"  Pump 

3  -  Ftgt  4"  sub  Pump 

1  -  Case  1l50e  Tracto 

1  -  Case  D6D  LGP  Tract 

2  -  Cat  Dion  Tractor 

1  -  966c  Loader  &  Forks 
1  -  Case  9170  Tractor 

1  -  621  Cone  Carrier 

2  ~  627b  PP  Scrapers 
10  -  Cat  651b  Scrapers 
1  ~  RT58  Grove  Crane 

1  ~  Cat  245  Backhoe 

1  -  Hitachi  ExIOOO  B/Hoe 

2  ~  Cat  16g  Graders 

2  -  I-Rsp  60dd  Rol ler 

1  -  825  Caron  Roller 

2  -  Miller  350a 

2  -  6D  150  Electri 

8  -  Payhauler  350ctk 
1  -  Ford  Cargo  Van 
1  -  Ford  E  150  Cargo 
1  -  Ford  F150  4*4 
1  ~  Ford  Bronco  II 
1  -  Ford  F350  8 ’ FDR 

3  -  Tech  Space  12*54 
1  -  Markline  12*60 

1  -  Container  8*40  Flat 
1  -  Trailer  Moble  44’Flat 
1  -  F600  Service  Truck 

4  -  Ford  CR  VIC  LX 

1  -  LTS  Water  Truck 
1  -  wnd  Total  Station 
1  “Wild  Theod  T-16 
1  -  MCG  Innes  Grapple 
1  -  Density  Guage 
1  -  40*60  Porta  Shop 


3  -  Allmand  LT-plant 
1  Cat  175KW  Gen.  Set 
3  “  Cat  8s  dozers 
1  “  Cat  9c  Dozer 

1  -  Bald  966  72"  Forks 

2  -  Bald  Rear  Push  BK. 

1  “  Cat  9s  Dozer 

2  -  Flygt.  6"  Pump 

^  ~  Flygt  Submerse  Pump 

3  -  Cat  D8N  Tractors 

1  -  Cat  D6H  LGP  Tract 
1  -  Cat  D9H  Tractor 
1  “  Cat  988b  Loader 

1  -  Case  580k  Backhoe 

2  -  619  Cone  Carriers 

2  -  Cat  627e  PP  Scrapers 
1  -  Pay  Hauler  Water 

1  -  Washington  Whirley 
1  ~  RT63s  Grove  crane 
1  -  Koehring  I266d  B/Hoe 
1  Cat  146  Grader 
1  -  Southwest  Roller 
1  -  Ram  Max  P33  Roller 

3  -  Roman  Disk 

1  -  sullair  185  DRQ 
1  -  Champion  20HP  COM 

7  -  Ford  F-150 

1  -  Dodge  W150  4*4 
1  -  Ford  Bronco  Wgn 
1  -  Ford  F250  4*4 

8  -  Ford  F-250 

1  -  Mobile  24*50  trailer 

1  “  Trail moble  Van 

2  -  Strict  Van 

1  -  Trail  Lube  Van 
1  -  Lts  900  Lub  Truck 
1  “  Chev  Ambulance 
1  -  LTs  8000  Dump  Truck 
1  ~  Ice  Pile  Hammer 
^  “  K&E  Level 
1  -  Spectra  955  Laser 

1  -  Holland  Road  Level 

2  -  clean  Energy  Furn. 

1  “  Kent  Demo  Hammer 


//-  £)-/ 


1  -  Alumacraft  W/8hp 
1  -  Motorola  Base 
15  -  MOT  4  Freq  MOB 


10  -  MOT  MT500  4  Freq 
1  -  Motorola  Remote 
5  -  Motorola  MBL  100W 


//-  D-7^ 


Con-tr-act 


Comparison  of 

Actual  vs. 

Estimated  Bid 

Quant  i  t 

ies 

Bid 

Item 

Descript  ion 

Estimated 
Quan t i ty 

Actua 1 
Quant i ty 

Un  it 

Un  it 
Pr  i  ce 

9 

Control  Ground 

Water  &  Surface 

Water 

Job 

Job 

Job 

3,500,000 

10 

Slurry  Trench 
Cut-off  Wall 

545,000 

499,499.0 

SQ  FT 

12.00 

1 1 

Excavation 

Common 

13,946,000 

14,333,604.3 

CU  YD 

2.25 

12 

Excavation 

Rock 

270,000 

290,701.0 

CU  YD 

10.00 

13 

Excavation 
Buffer  Zone 

50,500 

49,599.0 

CU  YD 

13.00 

14 

Excavation 

Si  1 1 

20,000 

19,77.0 

CU  YD 

20.00 

15 

Line  Drilling 

31 ,600 

39,641 .0 

SQ  FT 

10.00 

16 

Prel iminary 
Clean  Up 

78,000 

90,686.3 

SQ  YD 

11.00 

17 

Foundation 
Clean  up  & 
Prepration 

71 ,000 

54,012.2 

SQ  YD 

13.00 

18 

Dental 

T  reatment 

A) 

B) 

First  100 

Over  100 

100 

200 

100 

167 

CU  YD 

CU  YD 

700.00 

700.00 

19 

Protective 
Coating/Shale 
&  Indurated 
Clay  Surfaces 

2,350 

1876.5 

GAL 

40.00 

20 

Protective 
earth  covering 

22,500 

34,641 

SQ  YD 

8.00 

//- 


lid 

Description 

Estimated 

Actua 7 

Uni  t 

Un  i  t 

Item 

Quant ity 

Quantity 

Price 

O  H 

O  1 

Expl oratory 

Drilling 

A) 

Core  Drilling 

Mobi 1 i zat i on/ 

Demobi 1 i zati on 

3  Each 

1  Each 

Each 

35 , 000 

B) 

Core  Drill  4" 

12,000 

1 1 ,589.76 

LIN  FT 

36 , 000 

C) 

Pressure  Test 

1000.0 

900.0 

Each 

70.00 

D) 

Seal  Holes 

1200.0 

11634.96 

LIN  FT 

5 . 00 

E) 

Protection  of 

Samples 

1  Job 

1  Job 

Sum 

30,000 

32 

Foundation 

A) 

Mobilization  & 

Demobi 1 i zation 

1  Job 

1  Job 

Sum 

35,000. 

B) 

Drilling  Grout 

Holes 

13,000 

10,832.5 

LIN  FT 

9.00 

C) 

Portland  Cement 

in  Grout 

2,800 

2, 153.26 

CWT 

10.00 

D) 

Placing  Grout 

300 

262.69 

Hours 

380.00 

E) 

Pressure  test 

300 

123.29 

Hours 

312.00 

F) 

Steel  Pipe  & 

Fittings 

9,900 

15,382.0 

LIN  FT 

8.00 

65 

Anchor  Bar 

Prestressed 

5,500 

5,500 

LIN  FT 

12.00 

170 

Concrete  Slush 

Grouting 

4,240 

4,268.9 

SQ  YD 

12.00 

174 

Weep  Holes 

7,550 

7,530 

LIN  FT 

4.00 

Con  t  r-aot 


Mod  i  -F  i  oa 

Mod 


Number 

Descri Dti on 

-Quantity 

Job 

P00007-1 

isneet  Pile  Sub 

P00009-1 

Disinfect  Drainage 
wells 

Job 

P00013-1 

Seven  Additional 

Pi ©zometers 

Job 

P00032-1 

Revised  Slurry 
Trench  Cap 

Job 

P00096-1 

Core  Drilling 

Job 

P00098-1 

Drilling 

Dewatering  wells 

Job 

P00137-1 

Rock  Overbreak 

Job 

P00153-1 

Common  Excavation 

24000  Cy. 

P00177 

Buffer  Zone 

Removal  Credit 

Job 

A00031-1 

Credit  for 
Predrainage 

Job 

A00059-1 

De 1 eted 

Pi ezometers 

Job 

A00081-1 

Fi 1 1  weep  Holes 

W/  Pea  gravel 

Job 

AOO 144-1 

Chamber  Crossing 
Grouting 

Job 

Ton  Quantities 


Actual 
_Q^uanti  ty 

Unit 

Unit 

P  r  1  PA 

Job 

Sum 

(2,835.0) 

Job 

Sum 

2,700.0 

Job 

Sum 

28,297,0 

Job 

Sum 

(57,777.78: 

Job 

Sum 

27,250.0 

Job 

Sum 

26,500.0 

Job 

Sum 

300,000.0 

23503.3  CY. 

3.01 

70,744.93 

Job 

Sum 

(601 ,000.0) 

Job 

Sum 

(8000.00) 

Job 

Sum 

(16,050.0) 

Job 

Sum 

17,958.7 

Job 

Sum 

55,000.0 

Gallipolis  Lack  and  Das 


Dental  Concrete 


:  DATE  :  LOCATION 


AHOUNT  OF 
CONCRETE 


REMARKS 


:  1  :  09/29/89 
:  2  :  01/19/90 


MONO  R-38 
MONO  R-46 


3  :  08/31/89  :  MONO  R-47 

42.00 

4  :  08/17/89  :  MONO  R-48 

8.00 

5  :  09/28/89  :  MONO  R-51 

8.00 

6  :  04/05/90  :  MONO  R-76  A  77 

8.00 

7  :  04/16/90  :  MONO  R-82  A  83 

13.00 

8  :  04/18/90  :  MONO  R-84 

3.00 

9  :  11/10/89  ;  MONO  M-7 

4.00 

10  :  09/19/89  :  MONO  M-22 

8.00 

11  :  03/08/90  :  MONO  M-26 

8.00 

12  :  02/09/90  ;  MONO  M-28 

5.00 

13  :  02/16/90  :  MONO  M-30 

4.00 

H  :  01/31/90  :  MONO  M-31 

3.00 

15  :  02/01/90  :  MONO  M-37 

2.00 

16  :  01/15/90  ;  MONO  L-11 

11.00 

17  :  05/01/90  :  MONO  L-12 

16.00 

18  :  09/06/89  :  MONO  L-13 

16.00 

19  :  02/15/90  :  MONO  L-14 

4.00 

20  :  02/08/90  ;  MONO  L-16 

1.00 

21  :  11/14/89  :  MONO  L-22 

4.00 

22  :  01/18/90  ;  MONO  L-23 

3.00 

23  :  06/15/90  :  MONO  LC-33 

4.00 

24  :  09/05/90  :  MONO  LC-38 

2.00 

25  ;  05/01/91  :  MONO  LC-46 

4.00 

26  ;  06/26/90  ;  R,M,L,  OUTLETS 

12.00 

27  :  04/12/91  :  MONO  U/S  EGS-1 

5.00 

29  :  06/13/91  :  MONO  U/S  MG-12 

8.00 

30  ;  06/18/91  :  MONO  U/S  ECS-4 

4.00 

31  :  06/28/91  ;  U/S  BKS-10/11 

4.00 

32  :  07/19/91  :  BAFFBL  AREA  AAB 

3.00 

33  :  07/22/91  ;  BAFFBL  AREA  AAB 

10.00 

34  ;  8/26/91  :  LC-52/53 

10.00 

35  :  09/05/91  ;  LC-50/51 

9.00 

36  ;  09/09/91  ;  LC-48/49 

10.00 

37  :  11/15/91  :  MC-20 

4.00 

38  :  11/18/91  :  MC-21 

2.00  ; 

••••ZZZZZZZZZZZZZZZZZZZZZ2ZZZZ~“ 

. i. 

IRR.STEP-DOMH  BETWEEN  R-38/39 
REPAIR  AFTER  REMOVAL  OF  WOOD 
FACE-OP  THREE  BDDS.PNS.t  FILL  TWO  CAVITIES 
PACE  BDD.PLN.l  TO  FILL  A  TRENCH  AREA 
CHANNEL  CAUSED  BY  OP.JT  THRU  BDD.  PLN. 

TREAT  BEN,  ZONE 

TREAT  A  CHANNEL  CAUSED  BY  CLAY  SEAM  :  CONTINUES  ACROSS  M-84 
SAME  AS  82,83;  TREAT  A  CHANNEL  CAUSED  BY  CLAY  SEAM 
TREAT  MONOLITH  JOINT 

FACE  TWO  BDD.  PLNS.  A  CONTACT  BTN.  M-22  A  M-23 
FILL  A  FACE  UP  BKN.  ZONE  IN  INVERT 
TREAT  O.JT.IN  INVERT  A  BDD.PLN.TIE-IN 
TREAT  AREA  CAUSED  BY  BDD. PLN.  BREAKOUT 
TREAT  BDD. PLN.  :  SLIP  FAULT  CONTACT 
TREAT  BREAKOUT  IN  BDD. PLN.  STEP 
TREAT  BROKEN  AREA  CUSED  BY  CLAY  SEAMS 
TREAT  BROKEN  AREA  COSED  BY  CLAY  SEAMS 
PROTECT  CLAY  SEAMS  ,  FACE  OP  BDD.  PLNS. 

TREAT  BDD. PLN.  STEP  .FILL  O.JT.  IN  INVERT 

DRY  PACK  O.JT.  AND  UNDERCUT  AREAS 

TREAT  BKN.  ZONE  IN  INVERT 

TREAT  NB./SN.  CHANNEL  CAUSED  BY  CLAY  SEAM  SLK. 

TREAT  SETTLEMENT  FAULT  IN  INVERT 

TREAT  SETTLEMENT  FAULT  IN  INVERT  AND  2*  CLAY  SEAM 

TREAT  A  3'  TO  5*  CLAY  SEAM  DIP  35  DEG  NE/SN 

TREAT  DIP  BDD. PLN.  N/  CLAY  SEAM  E-N  WHOLE  STRUCTURE 

REPAIR  FRACTURE  ZONE  IN  INVERT  OF  KEYWAY 

TREAT  SLK  W/  8*  CLAY  SEAM  DIP  32  DEG.  NE-SW 

TREAT  A  SLK  W/2*  CLAY  SEAM  IN  BKN. BDD. PLN. 

TREAT  A  SLK  W/1-2'  CLAY  SEAM  IN  BKN. BDD. PLN. 

SEAL  A  CLAY  SEAM  18-24 "THICK, APPROX  3-4’DEBP,45  DBG  NW-SE  DIP 
APPROVED  BY  RON  HARRIS  AND  PAT  MORGAN. 

REPAIR  A  BROKEN  ZONE  /  SLK 
REPAIR  A  BROKEN  ZONE  W/  A  2"  CLAY  SEAM  W/  SLK 
REPAIR  A  BROKEN  ZONE  W/  A  2"  CLAY  SEAM  W/  SLK 
Repair  a  broken  none  W/  open  fractures 


Locks  Replacement 
River  Wall  Founding  Elevations 


Mono 

No. 


R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R--35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
R-43 
R-44 
R-45 
R-46 


Plan  : 

Elevation: 


Changes  : 
in 

Elevation: 


rtVerage 

Actual 


toe 
Width 


Heel 

Width 


Base 


497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
497.00 
495.00 
495.00 
495.00 
495.00 
481.00 
481.00 
481.00 
481.00 
481.00 
469.00 
469.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 


494.00 

494.00 

494.00 

494.50 

494.50 

494.50 
495.00 
495.00 
495.00 

495.50 
495.50 

495.50 
496.00 

496.50 
496.50 
496.50 
496.50 

496.50 
493.00 
494.00 
494.00 
494.00 

482.50 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

478.00 
476.50 
478.00 
NC 
NC 
NC 

478.00 
NC 
NC 

483.00 
483.00 
483.00 
483.00 
483.00 


vtI  Z-  *  ••  Width  :  Width  • 

Change  i 

M/a  .  ^  ,7  ============= 


N/A 
N/A 
N/A 
N/A 
N/A 

n/a 

n/a 

n/a 

n/a 

N/A 

N/a 

N/A 

N/a 

n/a 

n/a 

n/a 

n/a 

n/a 

493.00 

488.94 

491.74 

494.05 

481.90 

481.09 

481.11 

480.76 

479.86 

467.87 

469.10 
477.55 
479.27 
479.49 
476.51 
475.99 
477.91 

479.11 
479.31 
478.37 
477.06 

479.80 
479.87 
482.46 

482.80 
482.75 
482.75 
482.53 


Cell 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
Cell  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  ; 
NC  : 
NC  : 
NC  : 
NC  ; 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 

NC  : 


Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

4.50 
NC 
NC 
NC 
NC 

7.50 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


:  Cell 

Cell 
Cell 
Cell 
:  Cell 

Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
Cell 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

57.00 

NC 

NC 

NC 

NC 

58.00 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


1 


Gallipolis  Locks  Replacement 
River  Wall  Founding  Elevations 


Mono  :  Plan 
No.  :  Elevation; 


Changes 

in 


Average 

Actual 


toe 
Width 


Heel 

Width 


R-47 
R-48 
R-49 
R-50 
R-51 
R-52 
R-53 
R-54 
R-55 
R-56 
R-57 
R-58 
R-59 
R-60 
R-61 
R-62 
R-63 
R~64 
R-65 
R-66 
R-67 
R-68 
R-69 
R-70 
R-71 
R-72 
R-73 
R-74 
R-75 
R-76 
R-77 
R-78 
R-79 
R-80 
R-81 
R-82 
R-83 
R-84 
R-85  ; 
R-86  : 
R-87  ; 
R-88  : 
R-89  : 
R-90  : 
R-91  : 
R-92  : 


480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
480.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
478.00 
478.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 
484.00 


Base 

R-47  :  480.00  f  mp  .  Ann  nZ  ~  =================== 


NC 

:  478.88  :  NC 

479.00 

:  478.67  :  NC 

NC 

:  479.97  :  NC 

NC 

•  478.89  :  NC 

NC 

•  479.68  :  NC 

NC 

:  479.70  :  NC 

NC 

•  480.15  ;  NC 

NC 

:  479.75  :  NC 

NC 

:  478.97  :  NC 

NC 

:  479.81  ;  NC 

NC 

:  479.76  :  NC 

NC 

:  480.14  :  NC 

NC 

•  479.62  :  NC 

NC 

:  479.99  :  NC 

NC 

J  479.23  :  NC 

483.00 

:  482.82  :  NC 

NC 

:  483.47  ?  Mn 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

482.00 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


483. 

483. 

483. 

483. 

483. 

483. 

483. 

483. 

483. 

483. 

483. 

483. 

482. 


00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


483.75 

483.80 

483.60 

483.80 

483.50 

483.50 

477.33 

478.10 

480.77 

483.50 

483.50 

483.40 

483.50 

483.00 

483.96 

483.00 

483.80 

482.92 

482.79 
482.61 
482.66 

482.80 
482.70 

482.80 
482.70 
482.70 
482.60 
483.00 

481.80 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


Gallipolis  Locks  Replacement 
River  Wall  Founding  Elevations 


Mono 

No. 

R-93 

R-94 

R-95 


Plan 

Elevation 


Changes  : 
in  : 
Elevation: 


Average 

Actual 

Elevation 


484.00 

484.00 

484.00 


NC  :  483.06 
483.00  :  482.00 
482.00  :  482.24 


toe  ;  Heel 
Width  :  Width 
change:  Change 


NC  : 

NC 

NC  : 

NC 

NC  : 

NC 

Base 

Width 

Change 

NC 
NC 
NC 


Mono 

No. 


RC-1 

RC-2 

RC-3 

RC-4 

RC-5 

RC-6 

RC-7 

RC-8 

RC-9 

RC-10 

RC-11 

RC-1 2 

RC-1 3 

RC-1 4 

RC-1 5 

RC-1 6 

RC-1 7 

RC-1 8 

RC-19 

RC-20 

RC-21 

RC-22 

RC-23 

RC-24 

RC-2  5 

RC-26 

RC-2  7 

RC-28 

RC-29 

RC-30 


Gallipolis  Locks  Replacement 
River  Culvert  Foundation  Elevations 


•  Changes  :  Average  :  toe  :  Heel 
PI  ’  Actual  :  Width  :  Width 

Elevation:  change:  Change 


470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

470.00  :  NC 

475.00  :  NC 

480.00  :  NC 

485.00  :  NC 

485.00  :  NC 

485.00  :  NC 

485.00  :  NC 

485.00  :  NC 

485.00  :  NC 

485.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 

495.00  :  NC 


470.00 

NC 

469.80 

NC 

469.70 

NC 

469.70 

NC 

469.50 

NC 

469.80 

NC 

469.60 

NC 

470.00 

NC 

469.90 

NC 

469.60 

NC 

469.20 

NC 

469.80 

NC 

470.10 

NC 

473.40 

NC 

480.01 

NC 

484.20 

NC 

484.37 

NC 

484.50 

NC 

484.60 

NC 

484.77 

NC 

484.40 

NC 

484.50 

NC 

494.60 

NC 

495.00 

NC 

494.90 

NC 

494.70 

NC 

494.40 

NC 

494.70 

NC 

495.00 

NC 

495.00 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


:  Base 
Width 
Change 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


Gallipolis  Locks  Replacement 


Middle  Wall  Founding  Elevations 


:  Mono  :  Plan  : 

J  No.  :  Elevation; 


Changes  :  Average  :  toe  :  Heel 
in  :  Actual  :  Width  :  Width 

Elevation:  Elevation:  change;  Change 


M-1 
M-2 
M-3 
M-4 
M-5 
M-6 
M-7 
M-8 
M-9 
M-10 
M-11 
M-12 
M-13 
M-14 
M-15 
M-16 
M-17 
M-18 
M-19 
M-20 
M-21 
M-22 
M-23 
M-24 
M-25 
M-26 
M-27 
M-28 
M-29 
M-30 
M-31 
M-32 
M-33 
M-34 
M-35 
M-36 
M-37 
M-38  ; 
M-39 
M-40 
M-41 
M-42 
M-43 


480. 
480. 
480. 
469. 
469. 
469. 
474. 
474. 
474. 
474. 
474. 
480. 
480. 
480. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 
482. 
482. 
479. 
479. 
479. 
479. 
479. 
479. 

479. 

480. 
480. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 
484. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


NC 

NC 

479. 

NC 

NC 

NC 

NC 

NC 

476. 

476. 

476. 

476. 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

484. 

480. 

480. 

NC 

NC 

478. 

NC 

NC 

NC 

NC 

NC 

482. 

483. 
NC 

483. 
482. 
482. 

482. 

483. 
483. 


50 


00 

00 

00 

00 


00 

00 

00 


00 


50 

00 

50 

00 

00 

00 

00 

00 


479. 

479. 

479. 

468. 

468. 

468. 

473. 

473. 
475. 
475. 

474. 

475. 

479. 

480. 
483. 

483. 

484. 
484. 
483. 
483. 
483. 
483. 
483. 
483. 
479. 

477. 

478. 

479. 

477. 
479. 

478. 

479. 

479. 

480. 

482. 

483. 

482. 

483. 

481. 
481. 

481. 

482. 
482. 


69  : 
87  : 
15  ; 
55  : 
62  : 
80  ; 
50  : 
87  : 
30  : 
84  : 
58  : 
82  : 
64  : 
05  : 

25  : 
46  ; 
11  : 
10  : 
93  : 
87  : 
78  : 

26  : 
26  : 
69  : 
03  : 
59  : 
95  : 
05  : 
15  : 
09  : 
27  : 
20  : 
78  : 
02  : 
35  : 
18  : 
81  : 
26  : 

98  : 

35  ; 

41  ; 

86  ; 


76  : 


NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
Omit  : 
Omit  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  ; 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  ; 
NC  : 
NC  : 
NC  : 
NC  : 
NC  : 
NC  ; 
NC  : 
NC  ; 
NC  ; 
NC  : 
NC  : 

NC  : 

NC  : 

NC  : 


NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

3.00 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


Base 

Width 

Change 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

42.00 
42.00 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

48.00 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 


Gallipolis  Locks  Replacement 
Middle  Culvert  Foundation  Elevations 


•  :  Changes 

Mono  :  Plan  ;  in 

No.  :  Elevation:  Elevation 


Average  :  toe 
Actual  :  Width 
Elevation:  change 


Heel 

Width 

Change 


MC-1 

470.00 

NC 

MC-2 

470.00 

NC 

MC-3 

470.00 

NC 

MCt4 

470.00 

NC 

MC-5 

470.00 

NC 

MC-6 

470.00 

NC 

MC-7 

470.00 

NC 

MC-8 

470.00 

NC 

MC-9 

470.00 

NC 

MC-10 

470.00 

NC 

MC-11 

470.00 

NC 

MC-12 

470.00 

NC 

MC-1 3 

470.00  ; 

NC 

MC-14 

470.00 

NC 

MC-1 5 

470.00 

NC 

MC-1 6 

470.00 

NC 

MC-1 7 

470.00 

NC 

MC-1 8 

470.00 

NC 

MC-1 9 

493.00 

NC 

MC-20 

493.00 

NC 

MC-21 

493.00 

NC 

MC-22 

493.00 

NC 

MC-23 

493.00 

NC 

MC-24 

493.00 

NC 

469.06 

NC 

469.96 

NC 

469.70 

NC 

469.50 

NC 

469.51 

NC 

469.88 

NC 

469.80 

NC 

469.80 

NC 

469.83 

NC 

469.88  ; 

NC 

469.50 

NC 

469.80 

NC 

469.80 

NC 

469.80 

NC 

469.40 

NC 

469.80 

NC 

469.60 

NC 

469.70 

NC 

491.50 

NC 

491.20 

NC 

491.50 

NC 

491.60 

NC 

492.50 

NC 

492.10 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


Base 

Width 

Change 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 


GaUipolis  Locks  Replsceaent 
Land  Wall  Founding  Elevations 


:  Mono 
;  No. 


:  L-1 
:  L-2 
:  L-3 
:  L-4 
:  L-5 
:  L-6 
:  L-7 
:  L-8 
:  L-9 
:  L-10 
••  L-ll 
:  L-12 
:  L-13 
:  L-14 
:  L-15 
:  L-16 
:  L-1 7 
:  L-18  ; 
:  L-19  ; 
:  L-20 
:  L-21 
:  L-22 
:  L-23 
:  L-24 
:  L-2 5 
:  L-2 6 
:  L-27 
:  L-28 
:  L-29 


Plan 

Elevation 

484.00  : 
484.00  : 
484.00  : 
484.00  : 
469.00  : 
469.00  ; 
479.00  : 
479.00  : 
480.00  : 
480.00  : 
480.00  : 
480.00  : 
480.00  ; 
480.00  : 
480.00  : 
480.00  : 
480.00  ; 
480.00  : 
480.00  ; 
480.00  : 
480.00  ; 
478.00  : 
478.00  : 
478.00  : 
478.00  : 
484.00  : 
484.00  : 
484.00  : 
484.00  : 


Changes  : 
in 

Elevation: 

Nc  ~r 

NC 

NC  ; 

NC  : 

NC 

NC  ; 

477.50  : 

478.50  : 

479.50  : 
476.00  : 

NC 

NC 

479.50  ; 

481.50  : 

481.50  : 
NC  ; 
NC  ; 
NC  : 
NC 

478.00  : 
NC 

477.50  : 

NC  : 

NC  : 

NC  : 

481.00  : 
481  ..00  ; 
481.00  : 
481.00  ; 


Average  : 
Actual  : 
Elevation; 


toe  :  Heel 
Width  ;  Width 
change:  Change 


483.77  : 
483.77  : 
483.83  : 
483.67  : 
468.60  : 
468.00  : 
477.46  : 

477.50  : 
478.13  ; 
476.00  : 

478.50  : 
479.00  : 
479.00  : 

479.50  : 
481.36  : 
478.00  : 
479.78  : 
479,00  : 
479.00  ; 

477.50  : 
478.00  : 
477.50  : 
477.50  : 

477.50  ; 
477.89  : 

480.50  : 

480.36  : 

479.36  : 
479.27  ; 


NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  ;  NC 

NC  ;  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  ;  NC 

NC  ;  NC 

NC  :  NC 

NC  :  6.50 

NC  ;  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 

NC  :  NC 


Base 

Width 

Change 

NC 

NC  : 
NC  ; 
NC 

NC  ; 

NC  : 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC  : 

NC 

NC 

NC  ; 
NC  ; 
NC 

59.00  : 
NC  : 
NC  : 
NC 

NC  : 

NC 

NC 

NC  ; 

NC  ; 

NC  : 


G&llipolis  Locks  Replscemen't 
Land  Culvert  Foundation  Elevations 


Mono 

No. 

LC 

-1 

LC 

-2 

LC 

-3 

LC 

-4 

LC 

-5 

LC 

-6 

LC 

-7 

LC 

-8 

LC 

-9 

LC 

-10 

LC 

-11 

LC 

-12 

LC 

-13 

LC' 

-14 

LC- 

-15 

LC- 

-16 

LC- 

-17 

LC- 

-18 

LC- 

-19 

LC- 

-20 

LC- 

-21 

LC- 

-22 

LC- 

-23 

LC- 

■24 

LC- 

■25 

LC- 

■26 

LC- 

•27 

LC- 

-28 

LC- 

•29 

LC- 

30 

LC- 

31 

LC- 

32 

LC- 

33 

LC- 

34 

LC- 

35 

LC- 

36 

LC- 

37 

LC- 

38 

LC- 

39 

LC- 

40 
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PUMPING  TEST  ON  GROUNDWATER  CONTROL  SYSTEM 
FOR  GALUPOUS  LOCK  EXCAVATION 
Ohio  Rh/er 


Rqnrt  to 


U  S  ARMY  CORPS  OF  ENGINEERS 
HUNTINGTON  DISTRICT 
Huntington,  West  Virginia 


November  22,  1988 


! 


By 


CHARLES  MANSUR.  PE 
GEOTECHNICAL  ENGINEERING  CONSULTANT 


■  -^y 


PUMPING  TEST  ON  GROUNDWATFR  pomtdoi  ^ 
SYSTEM  FOR  GALLIPOUS  LOCK  EXCAVATION 


INTRODUCTION 

.  wl°  ““  72’^ ■*' 
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CHARLES  N^SUR,  P  E 
Geotechnical  En^eeiing  Gonsultaat 

9921  St  Charles  Roci  Road 
St  Ann  (St  Louis),  Missouri  63074 
(314)428-8880 


22  November  1988 


Mr.  Oaig  Aveiy,  V  P 
Fuller,  Mossbarger,  Scott  and  May 
1409  Forbes  Road 
Lexington,  KY  40505 


Re:  Charles  Mansur  (Cbnsultant) 

Contract  #DACW6987-D-0037 
Geotechnical  Engineering  Monitoring 
Pumping  Twt  on  Groundwater  Control  System 
for  Galhpolis  Lock  Excavation 

Dear  Mr  Avery: 


rnnfrnl  IS  my  analysis  of  the  pumping  test  recently  made  on  the  groundwater 

control  system  for  the  excavation  for  construction  of  the  second  Gallipolis  Lock  in  accordance  with 
the  above  referenced  contract 


T  a  questions  regarding  my  analysis  of  the  pumping  test  made  on  this  system, 

1  snail  be  glad  to  answer  them.  / 

Sincerely, 


Charles  Mansur,  PE 
Consultant 

cc:  James  Coffman  (5  copies) 

Chief,  Geotechnical  Branch 
Huntington  District 
U  S  Army  Corps  of  Engineers 
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BASIC  PUMPING  TEST  DATA 

Basic  groundwater  and  pumping  test  data  are  summarized  in  the  following  tabulation. 


Started  pumping  some  wells . .  In  June  1988 

Started  pumping  Wells  1-8  in  downstream  area  of  excavation .  Aug  5,  1988 

Average  groundwater  level  within  excavation  on  16  June  1988  .  S30.3  msl 

Average  groundwater  level  within  excavation  on  75  Oct  1988  .  505.0  msl 

Predrainage  wells  installed .  36 

Predrainage  Wells  22  and  23  removed  by 

contractor  prior  to  start  of  pumping  test  on  Aug  25  .  •  .  •  . .  2 

Number  of  wells  pumped  during  pumpmg  test  and  until  Oct  25 .  34 

Start  of  pumping  test  . . . 7:00  pm  25  Aug  1988 

Completion  of  pumping  test  .  . 7:00  pm  27  Aug  1988 

Duration  of  pumping  test .  48  hours 

Total  pumping  time  after  25  Aug  1988  .  60  days 

Observation  of  piezometers  continued  for 

60  days  after  pumping  test  (to) .  30  Oct  1988 

Ma^mum  capacity  of  pumps  in  wells .  300-400  gpm 

Average  rale  of  pumping  on  8:00  pm  25  Aug  1988  .  275  gpm/well 

Average  rate  of  pumping  on  7:00  pm  27  Aug  1988  .  227  gpm/wcll 

Upper  pool  elevation  at  start  of  pumpmg  test  .  5393  msl 

Lower  pool  elevation  at  start  of  pumping  test  .  516.6  msl 

Fall  in  pool  levels  during  (August  25-27)  pumping  test .  03  ft 

After  completion  of  pumping  test,  upper  and  lower  pools  rose .  03"^  ft 

Average  groundwater  level  in  excavation  at  start  of  pumping  test .  521.0  msl 

Average  groundwater  level  in  excavation  after  64  days  of  pumping .  505.0 

Average  water  level  in  predrainage  wells  after  64  days  of  pumping .  5043 
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Average  drawdown  in  excavation 


During  48-hr  pumping  test  Piezs  (2,  3,  5,  9,  &  11)  .  3.75  ft 

From  start  of  pumping  to  25  Oct  1988  (Piezs  1,  2,  3,  5,  8,  9,  &  11)  25^  ft 

Effective  days  of  pumping  34  wells .  633  Jayj 

Specific  yield  of  sand  formation  being  drained  based  on  100  hrs 

of  pumping  at  an  average  pumping  rate  of  230  gpm  .  18% 


The  GWT  at  each  of  the  piezometers  is  shown  on  Plate  1  for  16  June  1988  prior  to  closure 
of  the  cutoff  and  25  October  1988  (after  60  days  of  pumping  34  wells) 


ANALYSIS  OF  PUMPING  TEST  DATA 

As  installation  of  the  groundwater  cutoff  wall  around  the  excavations  had  a  significant  effect 
on  the  groundwater  level,  the  sequence  and  dates  of  construction  of  the  cutoff  wall  are  given  in  the 


following  summary  and  arc  plotted  on  Plate  4. 

Installation  of  slurry  wall  started  going  north  at  about  Piez  15 .  13  Aug  1988 

Installation  of  slurry  wall  to  Piez  12 .  24  May  1988 

Slurry  Wall  tied  into  upstream  end  of  Lock .  29  June  1988 

Installation  of  slurry  wall  started  gomg  south  at  about  Piez  15 .  30  June  1988 

Completed  (slurry)  cutoff  wall  to  within  about  40  ft  of 

downstream  coffercells .  3  Aug  1988 

Driving  sheet  pilci  from  (slurry)  cutoff  to 

cells  completed  .  22  Aug  1988 

Driving  Z  piling  from  cells  to  downstream  guide 

wall  completed .  29  August  1988 


The  piezometric  data  plotted  on  Plate  1  show  that  the  GWT  inside  of  the  lock  area  on  16 
June  1988  sloped  from  about  El  533  at  the  upstream  end  of  the  excavation  area  to  about  El  525 
at  the  downstream  end  of  the  excavation  area.  The  GWT  outside  of  the  cutoff  wall  sloped  from 
about  El  538  (slightly  below  the  upper  river  pool)  at  the  upstream  end  of  the  excavation  area  to 
about  El  519  (slightly  above  the  lower  pool)  at  the  downstream  end  of  the  excavation  area,  (This 
is  about  as  might  be  expected  with  an  upper  pool  level  of  El  539  and  a  lower  pool  level  of  El  517.J 

Once  the  cutoff  wall  around  the  lock  area  was  closed,  the  GWT  inside  of  the  lock  area  more  or 
less  leveled  out. 


//-y-s 
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Pumping  predrainage  Wells  1,  2,  3,  4,  5,  6,  7,  and  8  at  the  downstream  end  of  the 
excavation  area,  lowered  the  GWT  inside  of  the  lock  area  from  El  534  to  527  (or  about  7  ft)  at 
the  upstream  end  of  the  excavation  area  and  from  £I  525  to  515  (or  about  10  ft)  m  the 
dcvwistream  end  of  the  excavation  area,  prior  to  start  of  the  pumping  test. 

The  GWT  inside  and  outside  of  the  excavation  area  prior  to  closure  of  the  cutoff  wall  and 
start  of  any  pumping  of  the  predrainage  wells  is  shown  in  brackets  0  for  the  various  piezometers 
on  Plate  L  Pumping  all  of  the  predrainage  wells  lowered  the  GWT  9  to  10  ft  at  the  upstream  end 
of  the  lock  area,  5  to  6  ft  at  the  center,  and  6  to  7  ft  at  the  downstream  end  of  the  lock,  during 
the  48-hr  pumping  test.  Pumping  the  wells  for  another  60  days  lowered  the  GWT  vrithin  the 
excavation  down  to  an  average  elevation  of  505.0.  The  GWT  both  inside  and  outside  of  the  cutoff 
wall  is  also  shown  on  Plate  1  for  each  piezometer  after  60  additional  days  of  pumping  all  of  the 
wells. 

The  average  drawdown  (DD)  of  the  GWT  at  Piczs  2,  3,  5,  9,  and  11  withm  the  lock  area 
is  plotted  vs  Elapsed  Pumping  Time  (T)  for  the  48-hr  pumping  test  on  Plate  3. 

[As  Piezs  2,  3,  5,  9,  and  11  all  exhibited  similar  drawdown  characteristics,  only  these 
piezometers  were  averaged  to  plot  the  average  DD  curve  on  Plate  3.  Piez  1  first  seemed  to  be 
inoperative  and  was  not  included  with  the  plotted  data.  Why  Piez  8  behaved  mitially  so  differently 
than  the  other  piezometers  in  the  lock  area  is  not  known;  however,  the  more  rapid  DD  in  Piez  8 
can  probably  be  attributed  to  its  being  located  near  the  downstream  wing  wall  and  where  there  was 
a  smaller  zone  of  water  to  be  pumped  out  by  the  predrainage  wells  along  the  downstream  lock 
walls.] 

The  average  rate  of  pumping,  at  the  start  of  the  pumping  test  (8:00  pm  8/25/88)  was 
275  gpm;  after  pumping  for  48  hrs,  the  average  rate  of  pumping  per  well  had  diminished  to  227 
gpm. 

Prior  to  starting  installation  of  the  cutoff  wall  around  the  excavation  for  the  Gallipolis  Lock, 
the  upper  pool  at  the  existing  lock  was  at  El  5382  and  the  groundwater  table  (GWT)  at  the 
upstream  end  of  the  excavation  area  was  probably  at  about  El  536.  The  GWT  at  the  downstream 
end  of  the  excavation  was  at  about  El  524  wth  the  lower  pool  at  El  516.  The  above  differential 
of  12  ft  in  the  GWT  from  the  upper  end  of  the  excavation  to  the  lower  end  can  be  attributed  to 
the  natural  slope  of  the  seepage  gradient  around  the  lock  prior  to  construction  of  the  cutoff  wall 
out  into  the  valley.  The  average  GWT  in  the  excavation  area  prior  to  construction  of  the  cutoff 
was  probably  about  El  530. 

Shortly  after  the  start  (Apr  13)  installation  of  the  cutoff  wall,  the  GWT  \^thin  the  excavation 
area  started  to  fall  and  continued  to  fall  at  an  increasing  rate  as  the  cutoff  was  completed  around 
the  excavation  down  to  the  closures  at  each  end  of  the  sheet  pile  cells  at  the  downstream  and  of 
the  excavation.  This  falling  of  the  GWT  within  the  excavation  area  can  be  attributed  to  pumping 
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a  predrainage  well  on  two  and  to  drainage  downstream  to  the  lower  lock  pool  as  seepage  from  the 
upper  pool  is  progressively  blocked  by  construction  of  the  slurry  cutoff  wall.  Completion  of  the 
slurry  cutoff  wall  on  Aug  3  combined  with  starting  to  pump  Wells  1-8  produced  a  marked  lowering 
of  the  GWT  within  the  excavation  area  (Sec  Plate  4).  Completion  of  the  cutoff  wall  to  the  sheet 
pile  cells  (Aug  22)  and  starting  to  pump  the  remaining  (26)  predrainage  wells  on  Aug  25  produced 
a  rapid  lowering  of  the  GWT  within  the  excavation  area.  Pumping  all  of  the  predrainage  wells, 
except  Wells  22  and  23,  for  an  additional  60  days  after  the  48-hr  pump  test  lowered  the  GWT  in 
the  excavation  area  to  an  average  elevation  of  505.0;  the  GWT  at  each  piezometer  during  this 
pumping  period  is  also  plotted  vs  date  on  Plate  4  and  is  shown  at  the  end  of  the  pumping  period 
on  Plate  1.  The  water  level  in  each  of  the  wells  prior  to  start  of  the  pumping  test  and  64  days 
later  is  also  plotted  on  Plate  1.  It  may  be  noted  that  the  water  level  in  the  wells  was  maintained 
at  El  503  to  506  after  Sept  1. 

The  average  groundwater  level  in  the  lock  area  had  been  lowered  to  approximately  El  521 
by  the  contractor  pumping  Wells  1  through  8  prior  to  start  of  the  pumping  test.  This  previous 
drawdown  (DD)  of  9  ft  was  added  to  the  DD’s  obtained  during  the  pumping  test  and  then  the  total 
DD  plotted  vs  Elapsed  Pumping  Time  on  Plate  5,  the  basic  graph  of  which  was  copied  from  Plate 
11  in  the  report:  Study  of  Dewatering  Excavation-Gallipolis  Locks  and  Dam  Replacement  -  Ohio  River 
dated  7  Oct  1983,  by  Mansur.  When  allowance  is  made  for  the  capacity  of  the  pumps  being  a 
maximum  of  300  to  400  gpm  rather  than  the  600  gpm  as  used  for  the  computed  graph  on  Plate 
5,  it  appears  that  the  predrainage  wells  and  pumping  q^tem  performed  about  as  expected. 

The  upper  and  lower  pool  stages  prior  to,  during,  and  after  the  pumping  test  are  plotted 
on  Plate  4.  It  may  be  noted  that  both  the  upper  and  lower  pools  were  relatively  stable,  during  the 
48-hr  pumping  test,  but  gradually  rose  about  OJ  ft  thereafter. 

After  the  start  of  pumping  Wells  1-8  in  the  downstream  area  of  the  excavation  on  Aug  5, 
the  water  level  in  Piez  14  outside  of  the  slurry  cutoff  wall  fell  about  3J  ft  until  the  connection 
between  the  slurry  wall  and  sheet  pile  cells  was  closed  on  Aug  22  (See  Plate  4).  This  fall  in  the 
GWT  at  Piez  14  can  probably  be  attributed  to  redistribution  of  the  groundwater  flow  pattern  around 
the  blockage  in  the  valley  created  by  closure  of  the  slurry  cutoff  and  seepage  from  outside  of  the 
slurry  wall  into  the  area  being  predrained  by  starting  to  pump  Wells  1-8,  which  lowered  the  GWT 
in  the  downstream  end  of  the  excavation  area  to  about  El  516  on  5  ft  below  what  the  GWT  at  Piez 
14  had  been.  Similar,  but  less,  effect  of  starting  to  pump  Wells  1-8  with  the  gap  at  the  sheet  piling 
cells  open,  can  be  noted  from  the  fall  of  the  GWT  at  outside  Piezs  15  and  16  which  were  farther 
from  the  gap  in  the  cutoff  wall  at  the  coffercells. 

After  the  gaps  in  the  cutoff  wall  were  closed,  the  fall  in  the  GWT  at  the  outside 
piezometers  diminished.  However,  the  GWT  at  all  of  the  piezometers  (12-17)  outside  of  the  slurry 
cutoff  wall  gradually  fell  0.5  to  1.0  ft  after  pumping  the  entire  predrainage  system  was  started  on 
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Oct  25.  As  the  groundwater  level  was  lowered  inside  of  the  slurry  wall,  there  must  have  been  some 
minor  leakage  through  the  slurry  wall  and/or  through  the  underlying  rock  mto  the  area  being 
dewatered. 

Regardless  of  whatever  leakage  there  is  through  or  beneath  the  cutoff  wall,  pumping  the 
34  predrainage  wells  lowered  the  groundwater  therein  about  25  ft  during  60  days  of  pumping,  or 
within  about  4  ft  of  the  drawdown  calculated  (see  Plate  5).  Had  600-gpm  pumps  been  used,  as 
assumed  in  the  theoretical  calculations,  rather  than  300  to  400  gpm  pumps,  the  check  between  the 
computed  and  actual  drawdowns  and  well  flows  would  have  been  even  some  better.  In  any  event, 
the  cutoff  wall  and  predrainage  system  seems  to  have  performed  basically  as  planned. 
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Qiarles  Mansur,  PE 
Geotechnical  Engineering  Consultant 
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CHARLES  I^NSUR,  P  E 
Gcotedmical  Engmcering  Consultant 

9921  St  Charles  Rock  Road 
St  Ann  (St  Louis),  Missouri  63074 
(314)428-8880 


7  November  1988 


Mr.  Craig  Avery,  V  P 
Fuller,  Mossbarger,  Scott  and  May 
1409  Forbes  Road 
Lexington,  KY  40505 

Re:  Charles  Mansur  (Consultant) 

Contract  #DACW6987-D-0037 
Geotechnical  Engineering  Monitoring 
Gallipolis  Lock 

Pumping  Test  on  Predrainage  System 

Dear  Mr  Avery: 

/^r  herewith  is  my  analysis  of  the  pumping  test  recently  made  by  the  contractor 

(GLR  ^nstrurtors)  on  the  predrainage  well  system  for  the  excavation  for  construction  of  the 
second  Gallipolis  Lock  in  accordance  with  the  above  referenced  contract 

,  ..  you  have  any  questions  regarding  my  analysis  of  the  pumping  test  made  on  this  system. 

I  shall  be  glad  to  answer  them. 

Sincerely, 


Charles  Mansur 
Consultant 

cc  James  Coffman 

Chief,  Geotechnical  Branch 
Huntington  District 
U  S  Army  Corps  of  Engineers 
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ANALYSIS  OF  PUMPING  TEST  ON  PREDRAINAGE 
WELL  SYSTEM  FOR  GALUPOUS  LOCK 

INTRODUCTION 
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In  order  to  facUitate  digging  the  excavation  for  construction  of  the  second  Gallipolis  Lock, 
a  slurry  cutoff  wall  was  constructed  around  the  top  of  the  excavation,  through  the  alluvial  sands 
stratum  at  the  site.  Thirty  six  wells  were  also  instaUed  with  the  area  of  the  excavation  to  pump 
out  the  groundwater  trapped  within  the  cutoff  wall.  A  number  of  piezometers  were  installed  inside 
and  outside  the  wall  for  checking  the  efficiency  of  the  cutoff  and  predrainage  system.  The  locations 
of  the  cutoff  waU,  predrmnage  wells,  and  the  piezometers  are  shown  on  Plates  1  and  2. 

The  specifications  for  this  work  required  that  a  fiiU  scale  pumping  test  be  made  on  the 
predrainage  well  system  after  instaUation  of  the  slurry  wall  and  the  wcU  system  were  complete.  The 
cutoff  wall  was  completed  on  17  July  1988  except  for  40  ft  at  its  connection  with  the  downstream 
^idewall  for  the  existing  lock  (see  Plate  1).  This  opening  m  the  cutoff  wall  was  still  open  at  the 
time  the  pumpmg  test  was  made.  All  the  predrainage  wells  have  been  installed  by  the  time  the 
pumping  test  was  made  but  Wells  22  and  23  had  been  removed  by  the  Contractor  because  of 
interference  with  his  excavation  before  the  test  was 

The  piezometers  shown  on  Plate  1  had  been  installed  but  Piezometers  6  and  7  had  been 
removed  by  the  Contractor  prior  to  start  of  the  pumping  test.  Piezs  4  and  10  were  located  adjacent 
to  Wells  18  and  29,  and  were  not  mcluded  in  this  study.  The  groundwater  table  (GWT)  at  Piez 
8  was  plotted  on  Plate  4  but  the  readings  were  not  included  in  averaging  the  piezometric  test  data 
because  of  the  apparent  mconsistent  readings  of  Piez  8  during  the  test.  Although  the  pumping  test 
on  the  predrainage  system  was  supposed  to  have  been  made  prior  to  the  start  of  any  excavation 
or  before  any  mdividual  wells  were  pumped,  some  of  the  predrainage  wells  (#1,  2,  3,  4,  5,  6,  7, 
and  8)  were  being  pumped  by  the  Contractor  as  the  test  began  on  25  Aug  1988.  {Pumping  a  few 
of  the  wells  may  have  been  started  prior  to  complete  closure  of  the  cutoff  wall.] 

BASIC  PUMPING  TEST  DATA 

Basic  groundwater  and  pumping  test  data  are  summarized  m  the  following  tabulation. 

Completion  of  cutoff  around  excavation  . 

Start  of  pumping  some  wells  . 

Average  groundwater  level  within  excavation  on  16  June  1988 


17.  July  1988 

In  June  or  prior 
to  closure  of  cutoff 

530.3  msl 
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Average  groundwater  level  within  excavation  on  25  October  1988  .  504S  msl 

Predrainage  wells  installed .  36 

Predrainage  wells  removed  (#22  and  #23)  by 

Contractor  prior  to  start  of  pumping  test .  2 

Wells  m  downstream  end  of  lock  area  pumped 

prior  to  start  of  pumping  test .  #1  -  #8 

Number  of  wells  pumped  during  pumping  test .  34 

Start  of  pumping  test  . 7:00  pm  25  Aug  1988 

Completion  of  specified  pumping  test . 7:00  pm  27  Aug  1988 

Duration  of  specified  pumping  test . ;  .  .  .  .  48  hours 

Total  pumping  time  after  25  Aug  1988  .  60  days 

Observation  of  piezometers  continued  for 

60  days  after  start  of  test .  25  Oct  1988 

Approximate  maximum  capacity  of  pumps  m  wells  .  300  gpm 

Average  rate  of  pumping  on  8:00  pm  25  Aug  1988  .  275  gpm/wcU 

Average  rate  of  pumping  on  7:00  pm  27  Aug  1988  .  227  gpm 

Upper  pool  elevation  at  start  of  pumping  test  .  5393  msl 

Lower  pool  elevation  at  start  of  pumping  test  .  516.6  msl 

Fall  in  pool  levels  during  August  pumping  test .  03  ft 

After  completion  of  pumping  test.  Upper  and  Lower  pools  rose .  03  ft 

Average  groundwater  level  in  excavation  at  start  of  pumping  test .  521.0  msl 

Average  drawdown  m  excavation  (Piezometers  2,  3,  5,  9,  &  11) 

During  48-hr  pumping  test .  3.75  ft 

During  100  hrs  of  pumping  .  6.40  ft 

During  280  hrs  of  pumping  . 17.1  ft 

From  start  of  pumping  to  25  Oct  1988  .  25.8  ft 

Effective  days  of  pumping  with  all  34  wells  pumpmg .  633  days 

Spedfic  yield  of  sand  formation  bemg  drained  based  on  100  hours 

of  pumping  at  an  average  pumping  rate  of  230  gpm  .  18% 
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Plans  of  the  predrainage  wells  and  piezometers  used  m  the  pumping  test  are  shown  on 
Plates  1  and  2.  The  GWT  at  each  of  the  piezometers  at  the  following  dates  and  times  on  Plate 
1: 


16  June  1988  prior  to  closure  of  the  cutofif 
25  October  1988  (after  60  days  of  pumping  all  wells) 


ANALYSIS  OF  PUMPING  TEST  DATA 

The  piezometric  data  plotted  in  plan  on  Plate  1  show  that  the  GWT  on  6/16/88  inside  of 
the  lock  area  sloped  from  about  El  533  at  the  upstream  end  of  the  lock  area  to  about  El  525  at 
the  downstream  end  of  the  lock  area.  The  GWT  outside  of  the  cutoff  wall  sloped  from  about  El 
538  (slightly  below  the  upper  river  pool)  at  the  upstream  end  of  the  area  to  about  El  519  (slightly 
above  the  lower  pool)  at  the  downstream  end  of  the  lock  area.  pThis  is  about  as  might  be  expected 
with  an  upper  pool  level  of  El  539  and  a  lower  pool  level  of  El  517.]  Once  the  cutoff  wall  around 
the  lock  area  as  closed,  the  GWT  inside  of  the  lock  area  leveled  out  to  a  certain  extent. 

As  a  result  of  pumping  predrainage  Wells  1,  2,  3,  4,  5,  6,  7,  and  8  at  the  downstream  end 
of  the  lock  area,  the  average  GWT  inside  of  the  lock  area  had  been  lowered  from  El  534  to  527 
(or  about  7  ft)  at  the  upstream  end  of  the  lock  area  and  from  El  525  to  515  (or  about  10  ft)  in 
the  downstream  end  of  the  lock  area,  prior  to  start  of  the  pumping  test. 

The  GWT  outside  of  the  lock  area  (immediately)  prior  to  start  of  the  pumping  tests  is 
shown  by  an  asterisk(*)  for  the  various  piezometers  on  Plate  1.  During  the  pumping  period,  the 
GWT  was  lowered  9  to  10  ft  at  the  upstream  end  of  the  lock  area,  5  to  6  ft  at  the  center,  and  6 
to  7  ft  at  the  downstream  end  of  the  lock. 

The  average  drawdown  (DD)  of  the  GWT  at  Piczs  2,  3,  5,  9,  and  11  within  the  lock  area 
are  plotted  vs  Elapsed  Pumping  Time  (T)  on  Plate  3. 

As  Piezs  2,  3,  5,  9,  and  11  all  exhibited  similar  drawdown  characteristics,  only  these 
piezometers  were  averaged  to  plot  the  average  DD  curve  on  Plate  3.  Piez  1  first  seemed  to  be 
inoperative  and  was  not  included  with  the  plotted  data.  Why  Piez  8  behaved  so  differently  than 
the  other  piezometers  in  the  lock  area  is  not  known;  however,  the  more  rapid  DD  in  Piez  8  can 
probably  be  attributed  to  its  being  located  near  the  downstream  wing  wall  and  where  there  was  a 
smaller  zone  of  water  to  be  pumped  out  by  the  predrainage  wells  along  the  downstream  lock  walls. 

Pumping  34  predrainage  wells  for  110  hrs,  or  approximately  4-1/2  days,  lowered  the  water 
level  in  the  lock  area  an  average  of  7.0  ft  (see  Plate  3).  The  average  rate  of  pumping  Q*  at  the 
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start  of  the  pumping  test  (8:00  pm  8/25/88)  was  275  gpm;  after  pumpmg  for  48  hours,  the  rate 
of  pumping  had  dimbishcd  to  227  gpm. 

The  average  groundwater  level  in  the  lock  area  had  been  lowered  approximately  9  ft  by  the 
Contractor  pumping  Wells  1  through  8  prior  to  start  of  the  pumping  test.  This  previous  drawdown 
of  9  ft  was  added  to  the  DD’s  obtained  during  the  pumping  test  and  then  the  total  DD  plotted  vs 
Elapsed  Pumping  Time  on  Plate  5,  the  basic  graph  of  which  was  copied  from  Plate  11  in  the 
Charles  Mansur  report:  Study  of  Dewatering  Excavation-Gallipolis  Locks  and  Dam  Replacement  - 
Ohio  River  dated  7  Oct  1983.  When  allowance  is  made  for  the  capacity  of  the  pumps  being  a 
maximum  of  300  gpm  rather  than  the  600  gpm  rate  used  in  computing  the  graphs  on  Plate  5,  it 
appears  that  the  predrainage  wells  and  pumping  system  is  performing  about  as  expected. 

The  Upper  and  Lower  river  stages  during  and  after  the  pumping  test  arc  plotted  on  Plate 
4  until  25  Oct  1988.  The  readings  of  all  operative  piezometers  both  outside  of  the  cutoff  wall  and 
the  landsidc  wall  of  the  existing  lock  are  also  plotted  from  16  June  1988  to  25  Oct  1988.  Although 
the  pool  levels  fell  about  03  ft  during  the  pumping  test,  both  the  Upper  and  Lower  pools  rose 
gradually  about  03  ft  after  September  1. 

After  the  cutoff  wall  was  closed  and  pumpmg  the  predrainage  well  system  was  started,  the 
GWT  outside  of  the  cutoff  wall  fell  varying  amounts  by  Oct  25  as  shown  in  the  following  tabulation: 

_ Fall  of  GWT  Outside  of  Cutoff _ 

From  Aug  25  From  June  16 


Piezometer 

to  Oct  25 

to  Oct 

12 

0^  ft 

0.6+  ft 

13 

0.6 

0.6+ 

14 

0.4 

4.0 

15 

1.0 

13 

16 

23 

2.6 

17 

1.1 

1.1  + 

As  both  the  Upper  and  Lower  pools  were  relatively  stable,  or  rising  slightly  during  most  of 
the  above  periods,  the  fall  in  the  GWT  outside  of  the  cutoff  as  the  groundwater  level  was  lowered 
inside,  there  must  have  been  some  leakage  through  the  slurry  wall  and/or  through  the  underlying 
rock  into  the  area  being  dewatered.  Such  leakage  would  also  have  prevented  the  GWT  inside  of 
the  cutoff  wall  from  being  lowered  as  fast  as  otherwise  would  have  occurred. 

Regardless  of  whatever  leakage  there  was  through  or  beneath  the  cutoff  wall,  pumping  the 
34  predrainage  wells  lowered  the  groundwater  therein  about  26  ft  during  about  60  days  of  pumping. 
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or  within  about  3  ft  of  the  drawdown  calculated  (see  Plate  5).  Had  600^m  punps  been  used, 
as  assumed  in  the  theoretical  calculations,  rather  than  300-  gpm,  and  had  there  been  no  seepage 
through  or  under  the  cutoff,  the  check  between  calculated  and  actual  drawdowns  would  have  been 
better.  In  any  event,  the  wtoff  well  and  predrainage  system  have  worked  basically  as  planned. 
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Charles  Mansur,  PE 
Geotechnical  Engineering  Consultant 
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ENONEIi  I; 

TECHNICAL*  BULLETIN 

Primadets'? 


NOISELESS 
TRUNKLINE 
DELAYS  (NTD) 
LONG  lead 
HDNONEL® 

..  PRIMADETS® 

».:llhd) 


■ 


TOTAL  NONELECTRIC  V  :^  ’  .  v 
SEQUENTIAL  BLAST  INITIATION 
FOR  USE  IN  ALL  SURFACE  ♦ 
BLASTING  APPUCATIONS  V '  * 


A  NONELECTRIC  DELAY  SYSTEM  ' 

.  SUITED  FOR  SURFACE  COAL 
.  MINING,  QUARRIES,  OPEN  PIT 
■  MINES  AND  CONSTRUCTION 
The  Total  None!*  System  serves  as  ar) 
excellent  surface  trunkline  and  down¬ 
line  initiation  system  for  the  following 
reasons: 


Safe  Factory  assembly  of  Nonel 
components  is  safer  than  field  cutting 
and  splicing  of  initiation  components. 
Nonel  lube  can  not  be  initiated  by 
high  frequency  radio  transmissions, 
static  or  stray  electrical  energy  flame, 
friction,  or  impact  found  in  normal  . 
mining  conditions.  However,  blasting 
caps  are  far  more  sensitive  to  these 
conditions. 


BLASTING  PRODUCTS  DIVISION 

T&o® 

Ensign-Bickford 

©®(An](pg](ni^ 


SImple-RexIbte  Nonel  components, 
both  the  NTD  and  the  LLHD  Nonel 
Primadels*,  are  factory  assembled. 
They  can  be  readily  and  simply 
connected  to  accommodate  both  ba¬ 
sic  and  complex  blast  initiation 
patterns  without  complex  circuitry. 


Norv^tectiic  R^uires  no  knowledge 
of  electric  circuitry  Completely  non¬ 
electric — no  need  to  instruct  blasters 
on  intricacies  of  electric  circuits.  No 
need  for  elaborate  training  and  retrain^ 
ing  of  blasters.  This  is  the  simplest 
system  available  for  applications  re¬ 
quiring  unlimited  sequential  delays. 


NOISELESS  TRUNKUNE  DELAY 


LONG  LEAD  H.D.  NONEL 
PRIMADET 


Nofseless  The  Nonel  initiation  system 
is  quiet  The  signal  moving  through 
an  initiated  tube  is  so  quiet  that  it  can 
be  called  Noiseless. 


Economical  The  Nonel  system  allows 
for  a  reduced  inventory  resulting  from 
the  efimination  of  stocking  various 
lengths  of  a  complete  delay  series. 


DESCRIPTION  OF  SYSTEM 
COMPONENTS 

None!  Primadets  are  rionelectric  blast¬ 
ing  caps  using  Nonel  tube  as  a  lead. 


NOISELESS  TRUNKUNE  DELAYS 
WITH  BUNCH  BLOCKS  . 


LONG  LEAD  HD  NONEL 
PRIMADETS 


NTD  units  with  Bunch  Blocks  and 
LLHO  Monels  are  Nonel  Prinnadets 
whose  lengths,  delay  times  and  hard¬ 
ware  are  suited  for  use  as  trunklines 
and  downlines  to  inhole  delays  for  sur¬ 
face  blasting.  The  NTD  and  LLHD 
units  are  factory  assembled  with  5  and 
3  components  respectfully. 


Both  the  NTD  and  LLHD  Nonel  Pri- 
madets  incorporate  the  Nonel  tube 
which  transmits  a  noiseless  initiation 
signal  from  the  initiation  end  to  the  de¬ 
lay  In  the  output  end  Reactive  material 
on  the  inside  of  the  tube  propagates 
at  6000  feet  per  second. 


The  blasting  cap  has  an  integral  milli¬ 
second  (MS)  delay  element  which 
initiates  LLHD  downlines  and  outgoing 
NTD'S. 


The  blasting  cap  has  an  integral  milfi- 
second  delay  element  The  cap  will 
initiate  all  commercially  available  cast 
boosters  and  other  cap  sensitive 
explosives.  . 


A  delay  tag  indicates  the  millisecond 
end  to  end  delay  time.  The  tag  is  lo¬ 
cated  just  below  the  water  light 
ultrasonic  seal  at  the  end  of  the  None! 
tube.  I 


The  Bunch  Block  connector  is  made  of 
durable  plastic  and  is  designed  to 
hook  up  LLHD  downlines  and  outgoing 
NTD’S. 


LLHD  Nonel  Primadets  utiPize  the  same 
Nonel  tube  used  for  NTD's,  however 
they  have  an  added  amount  of  abra¬ 
sion  resistant  plastic.  Tensile  strength 
is  also  increased  by  this  additional 
plastic.  The  LLHO  lube  has  adequate 
physical  properties  to  be  used  In  all 
mining  envirorvnents. 


'*%r  Hook*,  an  inert  moveable  fitting  at 
the  initiation  end  of  the  NTD  for  quick 
reliable  connection  to  Primacord 
downlines. 


•NOTE:  The  -J”  Hook  is  used  only 

when  the  NTD  is  to  be  initiated 
by  Primacord®.  See  separate 
bulletin  on  Noiseless  Trur^klirie 
Delays.  Norie!  will  not  initiate 
another  Nonel  Line  through  a 
-XHook. 


PRIMER  ASSEMBUES 
In  an  cases  the  LLHD  Nonel  Primadel 
of  appropriate  delay  period  is  Inserted 
into  a  booster,  cap  sensitive  '  “ . . 
booster  can  be  used  as  the  Nonel  tube 
■  emits  virtually  no  side  energy.  The  .  • . .  ; 
primer  on  the  lop  of  the  explosive  col*  ' 
umn  would  be  assembled  as  shown  in 
Rgure  1.  ’  ••  .  ;  •  • ;  ;  .  . 


Cast  boosters  initiated  with  a  blastir^ 
cap  provide  more  energy  from  the 
end  opposite  the  cap  wen  due  to  the 
position  of  the  cap  and  sHghl  mass  dif¬ 
ference  of  the  cast  explosive  on  that 
end.  The  primer  on  the  bottom  of  the 
column  would  be  assembled  as  shown 
in  Figure  2. 


Figure  1 

.V:  LcngleadHG/ 
; '  Cast  Booster  * 

:  Assembly  *  ^ 


Figure  2  CSpeci^  Case) 

Long  Lead  HOT 
Cast  Booster 
Assembly 


With  a  soft  package  booster,  the  None! 
lead  can  be  half-hitched  or  taped 
around  the  cartridge  with  the  Primadel 
inserted  fully  into  the  base  of  the 
booster  (Rgure  3). 


W^en  using  paper  cartridge  boosters, 
H  is  best  to  tape  the  None!  lead  to 
the  booster  so  if  the  assembly  needs 
to  be  pulled  from  the  hole,  rt  will  not 
hang  up  (Rgure  4). 


Figured 


Figure  4 


•WuafGal 

or&nutsion 
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LOADING  PROCEDURES 


SOUD  COLUMN  LOADED  HOLES 

1.  An  LLHD  Nonel  Primadet/primer 
assembly  is  lowered  into  the  bore-  ’ 
hole  and  the  end  of  the  Nonel  tube 
is  secured  at  the  collar.  • 

2.  Explosive  material  is  loaded  into 
the  borehole. 

3.  A  second  LLHD  primer  assembly 
is  lowered  to  the  lop  of  the  explo¬ 
sive  column. 

A  Primacord  upline  may  be  used  when 
loading  wet  bag  material.  Place  the 
None!  Primadet  into  the  cap  well  of  the 
primer;  tape  the  None!  tube  to  the 
outside  of  the  primer;  and  run  the  up¬ 
line  through  the  primer  as  shown  in 
Rgurc  6. 


Figures 

LLMOOcNwnfine* 


#8delay(200rmec)" 
ZCrUHD  Nonel 
Primadet/primef 
•sembly 


#7  delay  (ITS  msec] 
40*  OK)  Nonel 
Primadet/primer 
assembly 

tead  lengths  and 
delay  times  shOMO 
serve  as  examples. 


Figures 

LUOCXxMWies 


#8  delay  (200  msec) 
gyiLWNond 
Primadel^)nmef 
assembly  Ncsnd 
lead  tap^  to  toa 
outside  of  lha 
boostac 


-Primacord  upine 


#7  delay  (175  msec) 
GO'ULHONond 
Primadet/primer 
assembly 


DECK  LOADED  HOLES 

1.  An  LLHD  Nonel  Primadet/primer 
assembly  is  lowered  into  the  bore¬ 
hole  and  the  end  of  the  None!  tube 
is  secured  at  the  collar. 

2.  The  explosive  material  is  loaded 
into  the  borehole. 

3.  If  the  bottom  charge  is  to  be  dou¬ 
ble  primed,  then  a  second  LLHD 
Nonel  Primadet/primer  assembly 
of  the  same  delay  is  lowered  to 
the  top  of  the  explosive  charge. 

4.  Stemming  material  for  decking  is 
loaded. 

5.  The  above  procedure  is  then  re¬ 
pealed  until  the  appropriate 
amount  of  decks  are  completed. 


Figure? 


#7delay(17Smsac)-I 
20*  LLHD  Nonel 
Primadet/primer 
asserrbly 

#7  delay  (175  msec)- 

xruH) 


#8deiay(200imac)- 
4(7  UM) 


#6delay(200msac)- 

eO*UHD 
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HOOKING  UP  THE  SYSTEM 


DELAY  JUNCTION 
The  system  In  its  simplest  form  has 
one  or  two  LLHD  Nonel  Primadets 
down  the  hole,  and  one  Incoming  and 
one  or  two  outgoing  NTD’s  (Figure  8). 


.  .e  two  Nonel  tube  ends  of  the  out¬ 
going  NTD’s  and  the  two  LLHD  Nonel 
tube  ends  are  placed  into  the  Bunch 
Block  (Figure  10).  After  the  four  outgo¬ 
ing  Nonel  tubes  have  been  placed 
aganst  the  blasting  cap  in  the  Bunch 
Block  snap  the  lid  of  the  block  closed 
(Figure  11). 

When  the  hook-up  is  complete,  place 
the  assembly  on  the  ground  so  the 
outgoing  NTD  lubes  do  not  double 
back  over  or  near  the  block.  Cover  the 
assembly  with  stemming  material  to 
minimize  the  noise  from  the  blasting 
cap  and  to  insure  that  the  outgoir)g 
NTD  lubes  are  not  close  enough  to  the 
Bunch  Block  to  cause  the  tube  to  be 
damaged  or  cut  off  prior  to  initiation. 


;’::  "-J;  APPtJCATtONS— DELAY  PATTERNS  ■: 

.  .‘-S ;.;r-7Tje  None!  System  is  best  suited  for 
.  .'i^^^'^those  applications  which  require  more  !  ^ 
♦;A%)^"de!ay  Intervals  due*  to  vibration  Bmita-*  v 
arid  carywt  have  detonating  cord . j? 
.;/5:^L5^j:^tajnkfines  because  of  overpressure 
Wast)  restrictions.'  It  is  common 
^•/’^sT^^design  blasts/equiring  iOO  or  more 

separate  charges  to  be  detonated  witfi 
less  than  8  milliseconds  betvwen 
’  'YrV^;  the  charges!  LLHD  Nonel  Primadets**^^* 
provide  an  unlimited  number  of  con- 
••  stanL  precise  delay  Intervals  wheri  : 

used  with  Nonel  NTD*s.  .  .  *  • 

SEPARATE  CHARGE  RRING^  .  - 

SAME  DELAY  EACH  HOLE 
^  A  blast  consisting  of  a  sir>gle  charge 
• ;  per  hole  normally  has  the  same  LLHD 
Nonel  Primadet  delay  period  in  every 
hole.  In  some  cases,  the  next  higher 
delay  period  may  be  placed  at  the  top 
of  the  column  charge,  ^rface  delay 
combinations  of  MS42  or  MS25  and 
MSI  7  NTD’s  as  shown  by  Figures  12 
^  *  *  ‘vxl  13  provide  for  two  important 
motions:  . 

■  v..'  1.  The  actual  detonation  time  of  the 
blasthole  is  greater  than  the  sur¬ 
face  activation  time.  Therefore,  the 
risk  of  cutoff  downlines  or  toinkfines 
due  to  ground  movement  is 
minimized. 

2,  Blastholes  detonate  with  a  mini- 
.  mum  of  an  8  millisecond  interval. 

An  unlimited  number  of  delays 
can  be  created  vrith  the  proper  se¬ 
lection  of  surface  delay  times  and 
patterns. 


VIBRATION  CONTROL 

In  Figure  15  an  echelon  pattern  is 
shown  using  1CX)MS  NTD’s  across  the 
front  with  1 7MS  on  a  diagonal.  There 
are  4  decks  shown  per  hole  without 
duplicating  inside  8  miHisecofKJs  for  3 
rows.  Up  to  8  decks  can  be  fired 
maintaining  8  millisecond  minimum 
Interval  in  a  Three  Row  Pattern.  To  de¬ 
termine  the  surface  delay  across  the 
front  to  accomnxxJate  a  specific 
number  of  deck  charges  simply  multi¬ 
ply  the  desired  number  of  decks  times 
.;^7^25MS. 

or  example:  six  separate  charged 
jecks  would  require  6  x  25MS  or 
1 50  MS  minimum  across  the  front 
Always  use  17MS  NTD’s  straight  back 
or  on  the  diagorwl  (Figure  15). 


‘;;'i^V^.;^.'  *‘.  r^\r  :'s  '’. 


7  ".INITIATING  THE  NOISELESS  ?fe  Vi 
»  isTRUNKUNE  SY^ 

^  |;The  primary  WUatirig ’devices  for  tfw 


iff  £and  (3)cap  andsafe^^ 

9?  <?hnes*  Nevi^attach*a  blastina'cM  for^Sy 


fEli|gBi»d» 


j.Make  the  primary  irvtiating’device/i«^^^ 

V attachment  the  very  last  step  In  ready-'  ?-* 
y  ing  the  blast  /itachment  of  the  pri-  V**x  ^ 
vmary  Initiating  device  should  be  made  • 

/  to  the  first  hole  to  fire  in  the  blast  This  :';  • 
hole  fires  which  In  turn  fires  outgoing  .  *• 
noiseless  trunklines.  .  ,  '.  -  .*1  .  * .  -/  '  .! 


DISCLAIMERS  - 

ATTENTION 

The  information  and  recommendations 
'  described  in  this  bulletin  cannot 
possibly  cover  every  application  of  ^e 
product  or  venation  of  conditions 
under  which  the  product  is  used.  The 
recommendations  herein  are  based 
on  the  manufacturer's  experiences,  re¬ 
search,  and  testing.  They  are  believed 
to  be  accurate,  but  rK>  warranties  are 
made,  expressed  or  implied.  Also, 
the  spedfications  contained  herein  are 
all  r>ominaIs  which  represent  our  cur¬ 
rent  production.  The  product  described 
may  be  subject  to  change.  Please  feel 
free  to  contact  the  En^n-Bickford 
Compare  for  verifications. 

NO  WARRANTIES  OR  UABIUTIES 
The  product  described  herein  is  sold 
“as  is“  and  without  any  warranty  or 
guarantee,  express  or  implied,  arising 
by  law  or  otherwise,  including  without 
limitation  any  wanantyof  merchanta¬ 
bility  or  fitness  for  any  purpose  Buyer 
and  user  agree  further  to  release  and 
discharge  seller  from  any  and  aR 
liabilitjes  whatsoever  aris^  out  of 
the  purchase  or  use  of  any  product 
described  herein  whether  or  not 
such  fiability  is  occasioned  by  setter's 
negligence  or  based  upon  strict 
products  fiability  or  upon  principles  of 
indemnity  or  contribution. 

None!  Primadets  are  manufactured 
under  U.S.  Patent  #3,590.739,  U.S. 
Patent  #3,125,024  and  other  patents 
pending. 


Simsbury,  Connecticut  06070  - 

-n*  ' 

EnsIgn-BIcldord  Sates  Offices: 

660  Hopmeadow  Street  •  *  ‘ 

Simsbury.  CT 06070  -  ■* 

203/658-4411 

Post  Office  Box  97 
Louviers,  CO  80131 
303/798-8625 

5011  Washington  Avenue 
Evansville.  IN  47715 
812/476-1329 

Post  Office  Box  322 
Wexford.  PA  15090 
412/935-5712 

5036  Snapfinger  Woods  Drive 
Decatur,  GA  30035 
404/987-1000 
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Snip  Mine  Specter*.  Reinforced  Primecord*. 
Primedet*.  end  PrimaRne*.  are  regiHered 
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The  Ensign-BickJord  Compeny. 

Nor^  b  a  trademaik  of  NUro  Nobel  A8  of 
Gyttorp.  Swedarv 
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GENERAL  "-DESIGN 


■  hole  -sine 

depth:  %?Eull  ?de'pth'Ho"’ g 


grade 


V  •;  Spacing ;  ^  6  ;lhch’"center  ^to  .  center  Vf  ' S;  S:, 

General  line  drilling  techniques  vill  'adhere  to  the  procedures 
set  forth  in  the  publication  "Pour  Major  Methods  of  Controlled 
Blasting”  by  the  Dupont  Company, ' Inc*  This  brochure  is 
referenced  in  the  Contract  Documents  and  a  copy  is  enclosed  for 
your  reference. 


■'Principle  :  v  ‘  \  ; 

Line  Drilling  involves  a  single  row  of  closely 
spaced,  unloaded,  small>diameter  holes  along  the  neat 
excavation  line.  This  provides  a  plane  of  weakness 
to  which  the  primary  blast  can  break.  It  also  causes 
some  of  the  shock  waves  created  by  the  blast  to  be 
^reflected  which  reduces  shattering  and  stressing  of 
finished  wall. 

licatlon 

Line  drill  holes  are  generally  2  to  3"  in  diameter 
and  are  spaced  from  2  to  4  times  the  hole  diameter 
apart  along  the  excavation  line.  Holes  larger  than 
3"  are  seldom  used  in  line  drilling  since  the  higher 
drilling  costs  cannot  be  offset  by  increased  spacings. 

The  depth  of  line  drill  holes  is  dependent  upon 
how  accurately  the  alignment  of  the  holes  can  be 
maintained.  To  get  good  results,  the  holes  must  be 
on  the  same  plane;  any  wander  or  drift  by  attempt¬ 
ing  to  drill  too  deep  will  have  an  adverse  effect  on 
results.  For  holes  of  2  to  3"  diameter,  depths  greater 
than  30  it  are  seldom  satisfactory. 

The  blast  holes  directly  adjacent  to  the  line  drill 
holes  are  generally  loaded  lighter  and  are  more 
closely  spaced  than  the  other  holes.  The  distance 
between  the  line  drill  holes  and  the  directly  adja¬ 
cent  blast  holes  is  usually  50  to  75%  of  the  non^ 
burden.  A  common  practice  is  to  reduce  the  spacings 
of  the  adjacent  blast  holes  the  same  amount  with 
a  50%  reduction  in  explosives  load-  The  explosives 
should  be  well  distributed  in  the  hole  using  decks 
and  Primacord*  downlines. 

Best  results  with  line  drilling  are  obtained  in 
homogeneous  formations  where  bedding  planes, 
^ints  and  seams  are  at  a  minimum.  These  irregu- 
^r^-Hties  are  natural  planes  of  weakness  that  tend  to 
note  shear  through  the  line  drilled  holes  into 
finished  wall.  Therefore,  thin-bedded  sedimen¬ 
tary  and  more  unconsolidated  metamorphic  forma¬ 
tions  are  not  well  suited  to  line  drilling  for  ovcrbreak 


/'Figure  L  I- 


TYPICAL  PATTERN  AND  PROCEDURE  FOR  LINE  DRIUING 


control  unless  drilling  can  be  done  perpendicular  to 
the  sWkc  of  the  formation.  This,  however,  is  not 
practical  in  most  excavation  work. 

Open  WbrA:— Figure  1  shows  a  typical  pattern 
and  procedure  for  line  drilling  in  open  work.  Best 
results  are  obtained  when  the  primary  excavation 
is  removed  to  within  1  to  3  rows  of  the  neat  exca¬ 
vation  line.  The  last  row  or  rows  of  holes  are  then 
slabbed  away  from  the  line  drill  holes  using  delay 
caps  or  ”Primacord”  Connectors.  This  procedure 
gives  maximum  relief  in  front  of  the  finished  wall, 
allowing  the  rock  to  move  forward  thus  creating 
less  back  pressure  which  could  cause  overbreak 
beyond  the  line  drilling. 


*£’iuiVe  SkcA/bn^  rr^uUrrrf  tnutemark 
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IRESPLIT” 

Perimeter  Blasting  Products 

0RESPUTDw«prevfcusIyt«n,,edHERCOSI^WR:mES>UTSwa,prevK«jIy  tended  IREMTTE  60  conlinu^^^^  - 

IRESP^  products  are  highly  water-resistant  explosives  designed  for  open  pit  or  underground  blasting 
operating  where  precision  overbre^  control  is  desired.  When  used  with  presplitting  or  perimeter  (smoothwaD) 

blasting  techniques,  IRESPUT  produces  straight-lined,  smooth-faced  waDs  In  reasonably  homogeneous  rock 
formations. 


•  Advantages 

Product  Vanety.  IRECO  offers  both  IRESPUT  S,  a  gelled  slurry  on  a  continuous  spool,  and  IRESPUT  D  a 
semigelatin  dynamite  in  24-inch  cartridges.  ’ 

Miniinized  Rock  Overbreak.  Rock  overbreak  behind  the  IRESPUT  blastholes  is  minimized.  Less  extra 
unpaid-for  excavation  and  extra  concrete  are  required  because  excess  backbreak  is  eliminated. 


Properties 


*  1  inch,  unconfined 

*  M/4  inch,  unconfined 


The  Explosives  Technology  Company 
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IRECO  Incorporated 


fSESD 


P®P?J  ."Scvc^conncclor  enables  coupHng  of  eai 

'th?dc1torw 

*il5^J^§3Scbmmdnly^  dir^taped  ^shdvTVroimH  the  first  ewtridge 


Vj.  •'•*•»•  .  •  •  ”.7’-  '•«» r- »viii» -TV  yi  an  I  uciuuauiiywuru 

depA >  fimited  to  25  feet^th  IRESP^S,  vl.i^;:';^ 

Transportation,  Storage  and  Handling  ‘  .  ■  .  V  ■  •  %  ^ 

IRESPUThasaD.O.T.  QassificationofHighExplosive,  Class  A,**. ';  *  v“’  *  *  :  .  ;;.. 

Transport,  store  and  handle  IRESPUT  in  compliance  with  federal,  state  and  local  laws. 


Product  Disclaimer 

IRECO  discUim*  any  warranties  with  respect  to  this  product,  the  safety  or  suiUbiEty  thereof,  or  the  resulu  obtained,  whether  express  or 
anpfied.  INCLUDING  WITHOUT  UHTTATION,  ANY  IMPLIED  WARRANTY  OF  MERCHANTABIUTY  OR  FITNESS  FOR  A 
/  PARTICULAR  PURPOSE  AND/OR  ANY  OTHER  WARRANTY.  Buyers  and  users  assume  all  risk,  responsibXty  arid  EabSly  whatsoever 

any  and  aH  injuries  pnduding  death),  losses,  or  damages  to  persons  or  property  arising  from  the  use  of  this  product  Under  no 
circumstances  shal  IRECO  be  Eable  for  special,  consequential  or  incidental  damages. 

The  Explosives  Technology  Company 
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^  Eleventh  Floor  Crossroads  Tower  Salt  Lake  City,  Utah  USA  84144  Telephone:  (801)  364-4S00  Telex:  38-8353 


. '  Exceilent  Detonation  Propeitics'.  RX  and  RX  Plus  with  ANFO  blends  offer  a  variety  of  detonation  vdo«A*es,  ; 
■ bulk  strengths  and  all  have  high  gas  volumes  which  combine  to  give  excellent  residts  in  nearly  all  rock  formations. 

Bulk  Explosives  Storage.  The  IREGEL  REPUMPABLE  BULK  SYSTEM  helps  save  time  and  money  for  mine 
operators,  quarry  operators  and  contractors  because  it  alleviates  many  explosive  storage  and  handling  problems. 

Customer  Operated.  RX  and  RX  Plus  are  logical  additions  to  operations  with  existing  AWO  capabiBti^. 
IRECO  will  provide  the  equipment,  training  and  technical  support  necessary  to  make  the  system  easily 
operational  by  oistomcrs. 

High  Loading  Density.  RX  and  RX  Plus  Repumpable  ^plosives  and  ANFO  blends  have  high  borehole  loading 
densities  and  complete  borehole  coupling,  which  result  in  improved  fragmentation  and  pattern  expansion. 


Properties 


>  ANFO  =  LOO  at  den»ty  of  0.82  s/cc. 
*  4  inch  diameter,  unconfined. 


The  Explosives  Technology  Company 
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IRECO  Incorporated 


-  ® 

ULHAfl 
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Detonating  Cord  Downlines  not  Recommended 

Double  or  multiple  priming  recommended  in  20'  or  longer  powder  columns. 


Generally  recommended  for  open  pit  use  however  RX  and  RX  Plus  can  be  formulated  for  underground 
applications.  Consult  your  IRECO  representative. 


Transportation,  Storage,  and  Handling 


The  RX  and  RX  Plus  emulsion  component  can  be  stored  for 
M7*C  and  32*C). 


one  month  at  temperatures  between  0*F  and  90*F 


Transport,  store  and  handle  RX  and  RX  Plus  in  compliance  with  Federal,  state  and  local  laws  governing  bulk 
Blasting  Agents. 


Product  Disclaimer 

IRECO  d«Wms  any  warranties  with  respect  to  this  product,  the  safety  or  suitabtDty  thereof,  or  the  results  to  be  obtained,  whether  express  or 
impHed,  INCLUDING  WITHOUT  UMTTATION,  ANY  IMPUED  WARRANTY  OF  MERCHANTABIUTY  OR  FITNESS  FOR  A 
PARTICULAR  PURPOSE  AND/OR  ANY  OTHER  WARRANTY,  Buyers  and  users  assume  all  risk,  responsibility  and  SabOity  whatsoever 
from  any  and  all  injuries  (indudins  death),  losses,  or  damases  to  persons  or  property  arisins  from  the  use  of  this  product  Under  no 
circumstances  shaO  IRECO  be  Gable  for  special,  consequential  or  incidental  damages  or  lor  anticipated  proGts. 

The  Explosives  Technology  Company 
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IRECO  Incorpon 


Deventh  Floor  Crossroads  Tower  Salt  Lake  City,  Utah  USA  84144  Telephone 


*  ;■  l-TVf' . ‘‘V-^  • Firm  Pac^  i  loading/ . 

^  /t  ’  W*  /  :■  .  •  1  No*  ^  Class  A  Explosive.  BLASTEX  does  not  require  ..  .ass  A  High  Explosive 

*  ■  *  .  .  •'  f-  •  _ _ or  ACTTV  u../ _ -..ii _ *  _ _ '  ...i _ _ 


Water  Resistant.  BLASTEX  has  excellent  water  resistance,  even  when  the  pa: 
Energy  Levels.  BLASTEX  has  high  velocity  and  pressure  and  comes  in  three  c 


Properties 


Product  Disclaimer 

IRECO  disclaims  any  warranties  with  n 
knpBcd,  INCLUDING  WITHOUT  LD 
PARTICULAR  PURPOSE  AND/OR  AI 
from  any  and  all  iniurics  Occluding  dci 
circumstances  shall  IRECO  be  Babic  for 


The 


*  ANFO  =  1.00  at  density  0.82  g/cc 

*  3  inch  diameter,  unconEned 


p.m  A  jna.BT  w 


IBLASTEX 

... 

[CbiAstex: 

The  minimum  recommended  booster  for  aO  BLASTEX  Emulsion  .Slurries  is  a  t 
Detonating  cord  downlines  are  not  recommended  in  boreholes  of  less  than  4  inc 

Dynamite  is  not  recommended  as  a  booster  for  BLASTEX. 


The  Explosives  Technology  Comp 
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.  Elgvgnlh  Floor  Croiaroads  Tower  Salt  Lake  City,  Utah  USA  84144  Telephone:  (801)  364-4800  Telex: 


Adyai^ases 

1  ;.:.yy.l  Loading  and  Tamping.  The  rigid  consisUncy  of  IREMITE  EMULSION  permits  e^  handling  an^^  rapid  lokding,'  /  f 

•  i  y  The  products  have  good  tamping  charact^lics  whuch  produce  high  borehole  badingdensities.'  'T;;  f  >  :i  • .  '/  T  • . 

.■  y  Fumes.  Rapid  re  entry  into  a  blast  site  is  permitted  after  an  IREMITE  EMULSION  bl^t.  The  detonation  products  • 
y  are  low  In  noxious  gases  and  smoke.  •“•  ;'‘yv v*/'.  ■‘.•V’*'  *  •;  :•  •*  - 

Non>Headache.  The  powder  headache,  which  diminishes  work  efficient  by  causing  discomfort,  is  enminated 
with  IREMITE  EMULSION.  -  -  '  .  *' 

Water  Resistance,  IREMITE  EMULSION  retains  its  design  characteristics  while  in  wet  holes  for  long  time* 
periods,  even  when  the  packages  arc  broken. 

r  Low  Temperature  Sensitivity.  IREMITE  EMULSION  remains  cap  sensitive  down  to  10*F. 


Properties 


*  ANFO  =  1.00  at  denaty  0.82  g/cc 

*  2  inch  diameler,  unconfined 


The  Explosives  Technology  Company 
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IRECO  Incorporated 


Transportation,  Storage  and  Handling 

IREMITE  EMULSION  has  a  D.O.T.  classification  of  High  Explosive  Class  A  and  can  be  stored  for  nine  months 
between  0*F  and  100*F  (— 17*C  and  38*C). 

Transport,  store  and  handle  IREMITE  EMULSION  in  compliance  with  all  federal,  state  and  local  laws. 


IRECO  disclaims  any  warranties  with  respect  to  this  product,  the  safety  or  suitabiTity  thereof,  or  the  results  obtained,  whether  express  or 
impHed.  INCLUDING  WITHOUT  LIMITATION,  ANY  IMPUED  WARRANTY  OF  MERCHANTABItnY  OR  FITNESS  FOR  A 
PARTICULAR  PURPOSE  AND/OR  ANY  OTHER  WARRANTY.  Buyers  and  users  assume  all  risk,  responsibility  and  fiability  whatsoever 
from  any  and  all  injuries  (including  death),  losses,  or  damages  to  persons  or  property  arising  from  the  use  of  this  product.  Under  do 
circumstances  shall  IRECO  be  Cable  for  special,  consequential  or  incidental  damages. 


The  Explosives  Technology  Company 
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.  Hlcvgnth  Floor  Crossroads  Tower  Salt  Lake  City,  Utah  USA  84144  Telephone:  (801)  364*4800  Telex:  38-8353 


r-:  ®  *^^**”3  single  explosive  ^ade  for  uniyefWbieStlngappncah’onSjW  *:•  ‘ 

..•-"■'simplifies  invcntoiy  requirements.*  *r  ■':  *.  •  ■■  **•  : 

.  •  Fumes.  Afterblast  fumes  and  smoke  arc  at  a  minimum.  •  ;  .  .  -  ' 


Cost-Savins.  UNIGEL  provides  cxceBent  performance  for  less  cost  per  cubic  yard. 


Properties 


Characteristics 

Miminum  Recommended 
Booster 

Water  Resistance 
Sensitivity  Restriction 
Fume  Class 


#6  Strength  Detonator 
Good 

Detonates  with  2.4  grain  cord 
IMEl 


*  ANFO  ~  1.00  at  density  0.82  g/cc 
^  2  inch  diameter,  unconfined 


The  Explosives  Technology  Company 
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IRECO  Incorporated  fWI/Si 


^  ^  Transportation,  Storage  and  Handling 

UNIGEL  has  a  D.O.T.  classification  as  a  High  Explosive  Class  A  and  can  be  stored  for  one  year  under  cod,  dry 
and  weQ’Ventilated  storage  conditions. 

Transport,  store  and  handle  UNIGEL  Semigelatin  Dynamite  in  compliance  with  federal,  state  and  local  laws. 


! 

I 


Product  Disclaimer 

_  IRECO  discUims  any  warranties  with  respect  to  this  product,  the  safety  or  suItabiTity  thereof,  or  the  results  obtained,  whether  express  or 
impn«),  INCLUDING  WITHOLTr  UMITATION,  ANY  IMPUED  WARRANTY  OF  MERCHANTABILITY  OR  FITNESS  FOR  A 
PARTICULAR  PURPOSE  AND/OR  ANY  OTHER  WARRANTY.  Buyers  and  users  assume  aQ  risk,  responsiMily  arxJ  BabiSly  whatsoever 
from  any  and  all  injuries  Onchjdins  death),  losses,  or  damages  to  persons  or  property  arising  from  the  use  of  thb  product  Under  no 
cIrcumstarKes  shall  IRECO  be  Eable  for  special,  consequential  or  incidental  damages. 


The  Explosives  Technology  Company 
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IREMITETX® 


^AdvantagM 

f^^^^ResIstaht  to  Dead  Prising 


.  The  powder  headache,  which  diminishes  work  efficiency  by  causing  discomfort,  is  eliminated 
V-  with  IREMITETX.-  •:/ 

Water  Resistance  *  ^ 

IREMITE  TX  retains  its  design  characteristics  while  in  wet  holes  for  long  time  period,  even 
when  the  packages  are  broken. 

Low  Temperature  Sensitivity 

IREMITE  TX  remains  cap  sensitive  down  to  0®F. 


Properties 


Characteristics 

Minimum  Recommended  Diameter 
Minimum  Recommended  Booster 


Maximum  Hole  Depth 
Fume  Classification 


1-1/2  inches 

(0°F  and  up)  No.  8  cap 

Det.  Cord  Not  Recommended 
(-15®F  to  0®F)  9  gm  booster 

100  feet  with  No.  8  Cap 
Open  Pit  Only 


A  continuous  string  of  charges  is  necessary  —  use  second  cap  if  cartridge  column  is 
discontinued. 


*ANFO  =s  1.00  at  density  0.82  g/cc. 
*2  Inch  diameter,  unconfined. 


TTie  Explosives  Technology  Company 
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IRECO  Incorporated 


Transportation,  Storage  &  Handling 

IREMITE  TX  has  a  D.O.T.  classification  of  High  Explosive  Class  A  and  can  be  stored  for  nine 
months  between  0°F  and  100  °F  (-17  ®C  and  38  °C). 

Transport,  store  and  handle  IREMITE  TX  in  compliance  with  all  federal,  state  and  local  laws. 


Product  Disclaimer 

IRECO  disclaims  any  warranties  with  respect  to  this  product,  the  safety  or  suitability  *ber^.  w  the  rMjto  ^ 
Sned  whether  express  or  Implied.  INCLUDING  WITHOUT  LIMITATION.  ANY  IMPUED  W/^RA^T^F 
MERCHANTABILITY  OR  FITNESS  FOR  A  PARTICULAR  PURPOSE  AND/OR  ANY  OTOffi  W^IRANTY. 
Buyers  and  users  assume  afl  risk,  responsibility  and  Bability  whatsoever  from  any  and  aU  Injuries  Oncluding  deaft) , 
losses,  or  d2magcs  to  persons  or  prop>erty  arising  from  the  use  of  this  product.  Under  no  circumstances  shall 
IRECO  be  liable  for  special,  consequential  or  incidental  damages. 


The  Explosives  Technology  Company 
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RESUME  OF  QUALIFICATIONS 


SEISMIC  CONSULTING 
CALLIPOLIS  LOCK  AND  DAK 
DEPTARTMENT  OF  THE  ARMY 
HUNTINGTON  DISTRICT,  CORPS  OF  ENGINEERS 
GLR  CONSTRUCTORS 


OVERVIEW  OF  VIBRA-TECH  ENGINEERS,  INC. 


Vibra-Tech  Engineers,  Inc.  engages  in  consulting  in  the  area  of 
Liability  Seismology.  With  eighteen  offices  nationwide,  we  have 
served  the  construction,  quarry,  mining,  and  other  explosives  using 
and  seismic  related  industries  throughout  the  United  States,  Canada, 
Central  America,  and  the  Carribean. 

EXPERIENCE  RECORD  AND  EXPERTISE 


Since  our  beginning,  the  major  endeavor  of  Vibra*Tech  has  been  to 
serve  as  a  liability  protection  organization  to  users  of  explosives 
and  vibration  producing  equipment.  We  are  the  largest  organization  in 
the  United  States  so  dedicated.  Vibra-Tech  was  an  early  pioneer  in 
the  continuing  development  and  improvement  of  many  of  the  techniques 
and  most  of  the  instrumentation  presently  used  in  the  areas  of  loss 
control  and  liability  seismology  in  conjunction  with  mining,  quarring, 
construction  and  demolition  activities. 

We  provide  liability  protection  primarily  through  five  general 
categories  of  services. 

1.  Pre-Blast/Construction  Surveys  of  buildings,  wells  and  other 
structures,  to  document  their  condition.  Vibra-Tech  has  conducted 
hundreds  of  thousands  of  these  surveys. 

2.  The  use  of  specialized  portable  seismographs  and  air  effects 
recorders,  much  of  which  has  been  designed  by  and  proprietary  to 
Vibra-Tech.  The  data  from  these  instruments  are  analyzed  for 
comparison  to  recognized  standards  for  structure  protection. 

3.  Public  relations  efforts,  either  in  the  form  of  public  meetings, 
or  in  conjuntion  with  pre-blast/construction  surveys.  We  consider  our 
efforts  in  educating  and  assuring  building  owners  that  their 
properties  will  be  protected  to  be  a  very  important  part  of  our  loss- 
control  program. 

4.  Damage  claim  Investigations,  usually  conducted  on  behalf  of 
insurance  carriers,  to  determine  the  validity  of  damages  claimed  by 
property  owners. 


(1) 


5«  Expert  witness  testimony  during  civil  litigations  involving 
alleged  property . damages.  Vibra-Tech  has  participated  in  thousands  of 
litigations  in  this  capacity. 

Other  areas  of  expertis^^include* 

Noise  Surveys  for  the  purpose* of  evaluating  noise  effects  on 
individuals  under  varying  conditions  with  respect  to  the  source, 
receiver,  and  transmission  medium. 

Seismographic  and  Noise  Equipment  Design  and  Testing  in 
conjunction  with  various  major  manufacturers.!  ••  r  ^ 

Design 'of  Vibration  and  Noise  Specifications  for  construction 
projects  under  the  direction  of  such  organizations  as  the  ABC, 
electric  and  water  utilities,-  and  major  engineering  and  contracting 
firms.  .  /  -  .  ‘ 

Development  of  Vibration  and  Noise  Legislation  conjointly  with 
the  authorities  of  the  states  of  Pennsylvania,  Kentucky,  Illinois, 
Indiana,  West  Virginia,  Georgia,  New  Jersey,  and  Maryland. 

Geophysical  and  Geohydrological  Studies  to  determine  geologic  and 
ground  water  conditions  in  conjunction  with  construction,  mining,  and 
fill  projects. 

Blast  Design  Engineering  to  provide  optimum  blasting  parameters 
for  efficient  rock  excavation  while  minimizing  deleterious  effectSi 

Our  services  are  explained  further  in  the  enclosed  brochureSi 

A  listing  of  our  clients  and/or  projects  with  which  we  have  been 
involved  will  be  furnished  upon  request.  A  partial  list  can  be  found 
xn  the  enclosed  material. 


PERSONNEL  QUALIFICATIONS 


The  following  representatives  of  Vibra-Tech  Engineers,  Inc.  will 
have  responsibilities  as  required  in  conjunction  with  this  project. 

Mark  R.  Trimble,  G.S.  Geology,  California  University  of 
Pennsylvania.  Additional  studies  at  Kidland  College  and  Permian  Basin 
Graduate  Center,  both  in  Midland,  Texas.  Area  Manager  at  Charleston, 
WV  office  and  Geologist/Vibration  Consultant.  Since  1984,  experienced 
in  vibration  recording  and  analysis,  pre-job  surveys,  damage  claim 
evaluation  for  structural  and  water  supply  claims,  expert  witness 
■testimony.  Prior  to  1984  and  since  1981,  was  Operation  Engineer  and 
Administrator  for  Western  United  States  with  Geophysical  Service,  Inc. 
Licensed  and  certified  blaster  in  state  of  West  Virginia.  Certified 
instructor  for  West  Virginia  Blaster  Certification  Program. 

Memberships  include:  Society  of  Explosives  Engineers,  Association  of 
Ground  Water  Scientists  and  Engineers,  West  Virginia  Mining  and 
Teclamation  Association,  Contractors  Association  of  West  Virginia. 

<2) 
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,  ,  Thomas  M.  Novotny,  B.S.  Geophysics,  Bowling  Green  State 

University.  Graduate  Geophysical  Studies,  Pennsylvania  State 

f  •"  Commonwealth  of  Pennsylvania.  Member 

V  jOf  SHE  and  AIME.  Vice-President  of  Vlbra-Tech  Engineers,  Inc.  and 
Regional  Manager  at  Pittsburgh,  PA  office.  Previous  experience  in 
manufacture  of  electronic  equipment  for  a  major  aerospace  firm. 
Employed  by  Vibra-Tech  Engineers,  Inc.  since  1970.  Experience  in 
recording  and  analysis  of  ground  and  air  motion  resulting  from 
Industrial  sources,  building  inspections,  damage  claim  investigations, 
expert  witness,  hydrogeologic  studies  and  ground  water  quality 
'  analysis.  .■  ...  •  .  .  ■  . 


Anthony  J.  Petro,  B.S.  Electrical  Engineering,  Brown 'University, 
P.E.  (Pennsylvania!  New  Yorkf  New  Jersyi  Massachusetts!  Connecticut! 
Maryland!  IllinoiSi  Tennessee}  Georgia}  Kentucky}  -West  Virginia} 
District  of  Columbia}  And  Florida).  President  of  Vibra-Tech  i-  -""  • 
Engineers,  Inc.  Member  of  Blaster  Advisory  Committee,  Commonwealth  of 
Pennsylvania.  Experienced  in  manufacture  and  use  of  elecftrical- 
®i®ctronic  devices  and  measuring  instruments.  Employed  by  Vibra-Tech 
Engineers,  Inc.  since  1956.  Experienced  in  vibration  and  sound 
measurment  and  blast  effects. 


If  other  Vibra-Tech  personnel  are  required  to  perform  on  this 
project  at  some  time  in  the  future}  their  resumes  will  be  furnished 
upon  request. 


...  EQUIPMENT  QUALIFICATIONS 


The  equipment  proposed  for  this  project  meets  all  requirements  st 
forth  in  the  specifications  written  by  the  Corps  of  Engineers.  A 
complete  description  of  the  instrumentation  is  given  in  the  enclosed 
literature. 
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A  Digital  Seismograph  for  Recording 
Ground  Vibration  and  Air  Concussion. 


•  Exclusive  Plug-In  Data  Module  provides 
tamper-proof,  permanent  storage  of  all  data 
for  legal  credibility  and  liability  protection. 

•  Complete  Record  Analysis  available  from 
DATA  MODULES  for  Structural  Response 
(RSVP)  and  complete  frequency 
information. 

•  Low  Cost  Record  Verification  for  compliance 
'with  regulations  or  specification 
requirerr.ents. 

•  Solid-State  Components  give  miaxirr.um 
reliability  under  adverse  field  conditions. 

•  Simple  Operation  achieved  with  2-buttons,  a 
4-key  mem.brane  and  LCD  step-by-step 
instructions. 


•  Unattended  Operation  provided  by  internal 
batteries  and  controllable  triggering  by 
seismjlc  and/or  air  events. 

•  Automatic  Calibration,  Range  Selection  and 
Event  Identification  insure  proper  and 
accurate  operation. 

•  Immediate  Results  Available  from  LCD 
readout,  including  recall  of  previous  events 
recorded. 

•  Optional  Built-In  Printer  Available  for  printing 
full  analog  wa'/eform  with  peak  values, 
dominant  frequencies  via  Fourier  analysis 
and  maximum  resultant  values. 


•/  ^clusiye'solid  state  data  module" provides  for  Venrianeht  storage ^  J 
.  of  complete  ground  vibration  arid  air  overpressure  information. 


/  TORMANCE 

/(esoiutlon 
Record  Times 

•  Range 

•  Trigger  Levels 

•  Frequency  Range 

•  Blast  Event  Storage 

TECHNICAL 

•  Microprocessors 

•  A/D  Converter 

•  Sampling  Rate 

•  RAM 

•  ROM 

•  Interface 

•  Power 

•  Packaging 

•  Dimensions 

•  Weight 


0.00488  In/sec  over  entire  range. 

1  - 10  seconds. 

Seismic  Channels,  Auto^nglng  up  to  10  In/sec. 
Sound  Channel,  Auto*ranging  up  to  146  db. 
Seismic  Channels-Programmable  up  to  2.0  In/sea 
Sound  Channel-Programmable  up  to  129  db. 

2  to  250  HZ  •  Seismic  and  Sound. 

Internal  RAM  -  Up  to  100  Typical  Blast  Events. 
EPROM  Chip  -  Up  to  20  Typical  Blast  Events. 


Intel  80186  at  8  MHZ. 

8  bit  pre-trigger  and  12  bit  post  trigger. 

4096  samples/sec  per  channel. 

1/2  Meg. 

16  K  boot  ROM 
Serial  RS232  interface. 

8  volt  DC  with  9.5  amp-hour  rechargeable  battery. 
Deep  Drawn  Aluminum  case  for  rugged  field  use. 
with  regular  lid  12"  x  12"  x  9 Vi", 
with  Printer  lid  12"  x  12"  x  11  Vi", 
with  regular  lid  35  lbs.,  with  Printer  lid 
41  lbs. 


\^vibra-tech 
engineers,  Inc. 

Hazeiion,  PA 

(717)  455-5861 

Pittsburgh.  PA 

(412)  366-2773 

PhiUddphia.PA 

(21$)  696-1112 

Abington.  PA 

(215)  572-8072 

Atlanta,  6A 

(404)  972-8775 

Oelran,  NJ 

(609)  461-5166 

St.l0uis.  MO 

(314)  837-7182 

FLLauderdate.FL 

(305)  437-0300 

Rockvilte.  MO 

(301)762-8175 

Peekskin.  NY 

(914)  297-6305 

San  Marcos.  TX 

(512)  353-8069 

KrunviHe.  TN 

(615)  966-7483 

Denver.  CO 

(303)  429-1996 

Charloite.  NC 

(704)  568-5561 

Charleston.  WV 

(304)  757-7659 

Louisville,  KY 

(502)  491-7201 

Chicago,  ll 

(312)  437-0380 

Sudd  Uke.  NJ 

(201)691-4858 

\^vibra-tech  engineers,  inc. 

TOLL  FREE  USA  800-233-6181 
TOLL  FREE  PA  800-582-6374 

Consuibnts  To  Tho  Mining,  Quinying,  Conjtnietlon  and  Explosivt  Using  Industries 

Home  Office:  1st  &  North  Church  Sts..  Hazleton,  PA  18201 
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Product  information 


Williams  Form  Engineering  4  pgs 

Dupont  11  pgs 

Dayton  Superior  2  pgs 

# 

Vendor  Services  1  pg 


SCOPE 


This  procedure  covers  all  operations  in  connection  with  the  drilling, 
installation  of  resin  cartridges,  anchor  bars  and  prestressing  ^ 

operations  as  specified  by  Contract  Specification  Section  20.  The  areas 
of  work  are  limited  to  the  four  (4)  miter  gate  sills,  main  lock  up 
stream  and  down  stream  and  auxiliary  lock  up  stream  and  down  stream  at 
construction  joint  (CJ)  elevation  488.0. 

All  procedure  are  based  on  the  r equ ir ements  of  contract  specifications, 
published  product  information  and  standard  construction  practices.  Due 
to  the  inherent  properties  of  the  resin  anchors,  time  and  temperature 
factors  are  prime  considerations. 

Unknown  factors  may  include  sub-surface  defects  such  as  voids,  clay 
seams,  flowing  water,  or  unstable  holes.  Defects  of  this  nature  must  be 
referred  to  the  Corps  of  Engineers  for  their  determination. 
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TENSIONING  SEQUENCE 


/A/T'S 


3t*-0 


1 1 
•W-i- 


I  I 


SEE  ANCHOR  DETAIL 
THIS  S^£ET 


SECTION  A-A 


MITER  GATE  SILL 
ANCHORAGE 
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DRILLING  PROCEDURES 

Drilling  equipment  will  be  the  same  John  Henry  drill  as  used 
for  blast  hole  drilling.  Drill  will  be  adapted  by 
manufacture  to  accommodate  1  I/4  inch  drill  steel. 

Drilling  will  be  observed  by  GLR  Q.C.  personnel  (see  drilling 
log).  Drill  hole  will  be  air  blown  clear  with  drilling 
equipment  or  separate  air  cleaning  if  required.  Drill  holes 
will  be  covered  or  plugged  to  prevent  intrusion  of  foreign 
material  into  drill  hole. 

Any  large  irregularities  in  concrete  surface  (over  1/2  inch) 
shall  be  leveled  with  dry  pack  grout  (Dayton  Superior  -  sure 
grip  high  performance)  minimum  24  hour  cure  prior  to  anchor 
instal lation. 
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DRILLING  LOG 


GLR  QC: 


n 

-V  ^GDllW  VlSCOBin, 

\h  ou.  PQLTftSTER  RESIN 
'cartridges,  15  TO  30 
MIK/Tt  Ga  TIIC,  *.  y. 
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ANCHOR  BAR  INSTALLATION 


Prior  to  anchor  bar  installation  the  drill  hole  will  have  been  loaded 
with  Faslok-T  cartridges,  base  plate  grouted  in  place  and  prestressiti 
equipment  will  be  ready  for  immediate  use.  * 

CAUTION  -  This  operation  will  commence  timed  event  shown  by  clock  symbol 


Elapsed  time  =  minutes 

1.  Chuck  anchor  rod  with  drive  adaptor  into  drill,  “Untimed” 

position  over  hole  in  plumb  position 


2.  Feed  anchor  rod  to  top  of  Faslock-T’' car tr idges  "Untimed" 

3.  Rotate  slowly  and  feed  anchor  bar  through 
cartridges  until  full  depth  of  24  feet  is 
reached.  (Rotation  Optional) 


4  . 


5. 


Rotate  anchor  bar  rapidly: 

Rotary  drill  =  10-20  seconds 
Percussion  drill  =  40-60  revolutions 


Elapsed  time  =  0-3  minutes 


Elapsed  time  =  3-<4  minutes 


Remove  drill  and  drive  adaptor,  install  jacking 
extension,  jack  and  related  hardware. 


Elapsed  time  =  7-8 
minimum  to  start 


minutes 


6. 


Load  anchor  bar  to  calibrated  gauge  value 
(33,000  lb  minimum  load  on  bolt),  tighten  nut 
on  anchor  bar  until  gauge  pressure  starts  to 
drop  (load  transfer  point) ,  See  page  _ , 


Elapsed 
max imum 


time  =  15-18 
to  complete 


minutes 


NOTE:  Elapsed  times  based  on  cartridge  temperature  of  55  -  60 

degrees  Fahrenheit. 


LOADING  FASLOC-T  CARTRIDGES 


Prior  to  cartridge  installation,  holes  will  have  been 
inspected  for  conformance  to  required  diameter,  drill  depth 
and  any  obstructions.  i 


LOADING  SEQUENCE 

I 

1.  Fasloc-T  color  code  "green" 

1-2  minute  gel  time 

^  5  required 

2.  Fasloc-T  color  code  "blue" 

15  -  30  minute  gel  time 

17  required 

Cartridge  length  =  12"  standard  length.  Top  of  last 
cartridge  will  be  approximately  3  feet  below  grade. 

Verify  1st  cartridge  reaches  bottom  of  drill  hole  prior  to 
loading  balance  of  cartridges. 

Verify  temperature  of  Fasloc-T  cartridges  prior  to 
installation.  See  time/temp  chart  in  Dupont  brochure. 
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COMMENT  TO 


ANCHOR  BAR  PRESTRESSING 


Start  of  applied  prestressing  load  is  dependant  on  bottom  1-2 
minute  cartridges  developing  strength  within  allotted  time. 
Temperatures  colder  than  55  degrees  Fahrenheit  will  increase 
the  minimum  time  interval  prior  to  starting  prestressing 
load . 

With  all  slack  removed  in  jack  arrangement  subsequent  jacking 
should  result  in  increasing  gauge  pressures  with  no 
indication  of  relaxation.  The  maximum  elongation  of  the 
anchor  bar  at  full  applied  load  will  be  approximately  0.21  to 
0,24  inches. 

Excessive  movement  other  than  normal  elongation  at  top  of 
anchor  bar  could  indicate  insufficient  bond  time  for  1-2 
minute  cartridges  or  general  failure  of  anchor  bar. 


calibration 


Calibration  of  Contractor  furnished  iackfsl  wm  Ko 
Corps  of  Engineers.  33CK(s)  will  be  done  by 

Calibration  equipment  {Contractor  furnished) 

Enerpac  ~  Mini  hydraulic  load  cell 
Model  No.  LM-2566 
50,000  lb  capacity 
See  catalog  data 
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MINI-HYDRAULIC  LOAD  CELLS  ^ 

Compression  type  — 

up  to  300  tons  ( 

^  Used  for  accurate  force  measurement  In: 

•  PRESSING  •  WEIGHING  •  TESTING 
«  PRODUCTION  PROCESSES  •  QUALITY  CONTROL 
EXCLUSIVE  FEATURES: 

1.  SWIVEL  LOADING  PAD  —  Aligns  toad  with  load 
cell  —  reduces  eccentric  loading  (or  longer  lite. 

2.  SELF-CENTERING  0-RING  -  Automalically  1  - 

self-levels  the  top  pad  when  not  loaded.  fU 

3.  PLUNGER  RETAINER  RING  &  BUNA-N  TYPE  2  If 

SEALS  —  tor  t'oub^e-f^ee perforrrance  under  ...  I.  —  4 

high  compressive  toads.  3  — j  -j..  /  I 

4.  UNIQUELOADPIVOTBALL-Lowposilionof  ^ - 

swivel-type  ball  transmits  the  load  to  a  lower  point  . 

in  the  pluriger  —  reduces  side  loading  ( 

and  friction. 

5.  BRONZE  PLATED  PLUNGER  —  Eliminates 
steel  on  steel  contact  for  tow  friction. 

These  completely  portable  compression  type  load  cells  read  the 
actual  loads  or  forces  being  exerted  on  or  within  your  equipment, 
your  fixtures,  or  weight  measurements.  Just  Insert  the  load  cell 
where  force  measurement  Is  needed  and  read  the  gauge  In  lbs.  or 
kg.  of  force.  An  economy  lool—with  accuracy  to  ±2%  full  scale 
reading. 

Gauges  are. calibrated  for  force  readings  and  read  in  pounds  and 
kilograms.  Direct  mounted  gauges  have  a  4"  face.  Remote 
mounted  gauges  have  a  4y2''  face. 

Gauges  are  equipped  with  a  maximum  Indicating  pointer  to  in¬ 
dicate  the  maximum  pressure  developed  after  a  test  is  completed 
or  to  pre-select  a  desired  pressure  or  load.  Red  pointer  with 
plastic  face  plate  cover  follows  regular  gauge  pointer  as  pressure 
Increases,  then  remains  at  maximum  reading  when  pressure  cycle 
ends.  Regular  pointer  returns  to  zero  and  maximum  Indicating 
point  resets  to  zero  for  next  lest  or  run. 


TENSION  LOAD 

Five  Ton 
Capacity 


FEATURES: 

•  Economical  -  Less  costly  than 
most  other  tension  devices 

•  Nickel  plated  to  reduce  rust 
and  corrosion 

•  Factory  sealed  for  accuracy 

•  Stored  In  cushioned  metal  case 
Used  lor  tension  measurir>g 
applications  such  as  till  trucks, 
cranes,  drawbars,  pull  tests,  eta 
Self-contained  hydraulically 
operated  units  measure  tension  in 
200  pound  increments.  Equipped 
with  maximum  indicating  pointer  for 
reading  pre-selected  pressures  or 
loads.  Accurate  to  ±  2%  full  scale, 
Includes  hook  and  eye  on  either  end 
for  easy  instatlalion. 

ORDER  MODEL  NO.  TM-5 


f~cH  I— E 

- F - 


REMOTE  MOUNTED 
GAUGE  WITH  6'  HOSE 
200.000  LBS. 

LH- 10006 


remote  mounted 

GAUGE  WITH  2*  HOSE 
20,000  LBS. 

LH-1C02  i 


direct  mounted 

GAUGE 
10.000  LBS. 

LH-50 


selection  chart 


VERSATILE  AND  LOW  COST  TEST  SYSTEM 

This  manufacturer  of  disposable  pens,  fighters  and  shavers 
designed  a  test  system  which  includes  an  LH-1002  Load  Cel 
jMth  its  toading  pad  positioned  within  the  opening  of  the 
bed^  an  A-310  ^bor  Press  Frame  (page  88).  An  RR-tOlO 
^uble-Acting  Cyfinder  (page  18)  powered  by  a  P-84  Hand 
Pump  (pages  24-25)  Is  mounted  on  the  press  frame  to 
supply  torce  to  test  samples  while  the  toad  cell,  with  an 
accuracy  o(  ±2H  full  scale,  measures  this  force.  This 
system  costs  under  $2,100  and  allows  the  lab  to  study 
design  concepts,  simulate  and  detect  production  problems 
and  determine  the  design,  manufacture  and  use  of  pro¬ 
duction  assembly  equipment. 


•  LH-30006  —  Designed  for  regular  continuous  cycling  at  300,000  pounds  tor  rolling  mill  type  applications  to 
monitor  roll  pressures.  Rated  at  600.000  pounds  lor  regular  interminent  type  usage  applications. 

Also  read  in  kilograms. 


S6R  RESIN  CARTRIDGES  ••  • 

(illiams  resin  cartridges  consists  of  two  component's  (1)  quali'ty'jjoiy^^^^^^^ 

(2)'Xs  catalyst.  These  precisely  measured  quantities  are  separated  by  a  ttiin  pla^film  and  ' 
are  e^sed  by  this  same  film.  After  holes  are  drilled,  the  sausage:shap'^ftridg4s 'are  ■' 
inserled:S4(l^n  rotating  a  deformed  rod  through  the  cartridge  and  intojtfe  hble  the  com. 
ponents  are^jxed  and  the  curing  action  begins.  Wheb  cured,  the  co;;^ehensive  strength 
of  the  resin  is  sK^ger  than  the  surrounding  rock. 


EASY  INSOLATION  INSTRUCTIONS 


■ 

mmmmm 

I 

•  Drill  hole  V2  troches  shorter 

than  bar  length  (do  not  over* 
drill).  - 

•  Use  rolary.percussive  eo 
ment,  not  diamond  do>r 

•  Clean  holejof  du^V^d 
debris. 


•  Insprfproper  number  of 
bridges. 

•  Resin  should  totally  cover 
bolt.  Refer  to  chart  for 
proper  amount. 


•  Rotate  bar  slowl^imtll  it  ‘ 
reaches  the  end  of  ni«  hole. 

•  Spin  the  bar  for  20-30 

seconds,  as  rapidly  as  - 
possible.  ^  •  j  ; 

•  The  bar  should  have  a  7 
minimum  of  75  rotations.' 

•  At  200-250  rpm  a  15-20  sec-' 
ond  rotation  Is  sufficient. 

•  Spin  attachments  are;  •  j* 
available  from  Williams  for 
bolts  and  drills. 


•  Hold  bar  in  place  for  30-60 
seconds,  until  the  resin 
hardens.  :.:  .r ' 

If  the  bar  sags'when  the  drill 
Is  removed,  reattach  the  drill 
^nd  hold  the  bar  In  place 
^^It  sets. 

•  Resin  should  totally  cover 
'  bolt.  Refe^p  chart  for 

proper  amoC_ 


^RBJTHR^DED  REBAR  y  .  .  ^ 

.  .  •  Williams  threaded  rebar,  resin  and  grout  collars  are  recommerided  for  rock  bolting  situations 
where  anchor  head  assemblies  are  not  applicable.  When  anchoring  Into  overhead  situations 
the  grout  collar  is  Ideal  for  keeping  the  correct  amount  of  resin  in  the  hole 

^  ^ ^  SPECIFY  THO.  LENGTH  ‘^^1/  ' 


/  \  /  \  7  \  /vy' 


SPECIFY  BEVEL  CUT ' 


^•5/1 6  O.D. 


•  •  •  '  k  '.  ’  .  ORDER  LENGTH-c - J  *•  ,  . ; 

REBAR  STRENGTH 


asi! 

_ ;! 

IHaSBiOOQagS; 


a20;C002lb*s'CT:l«K33:0()0»IBs'! 


pH 

l.s  -.ii 

!M3 

aMi 

psa 

l3;r‘2:'£l 

E  '■'■  ^vr.  ECT^agyffigTnagSzafiifjjiHaaai^  ' 


1 

r- -  ■ 
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ANCHORAGE  STRENGTH  (rco-idt) 


H1F  HEX  NUTS  • 
Available  in  all  rock  bolt 
diameters. 

Williams  heavy  hex  nuts 
will  develop  ultimate 
strength  of  all  rod 
diameters. 


ICXtJuH 


, .  , _ 

^C^q^|^y^^^^47/64}?^'¥lCHTH;06-^  ■ 


R8M  BEVEL  WASHERS..  . 
Bevel  washers  have  small 
diameters  for  grouting  applica¬ 
tions.  They  do  not' Interfere  with 
the  grout  tube  and  maintain  full 
bearing  surface  for  the  hex  nut.  ' 


FOR  150  KSI  STEEL  BAR  HEX  NUTS,  REFER  TO  PAGE  2t. 


R9F  HARDENED  :WASHERS 


FOR  HIGH  TOROUING 
OF  ROCK  BOLTS 


K3F-21  DRILL  HOLE  GAUGE 


This  new  hole  gaug^iJrom  Williams  measures  the 
hole  diameter  with  bearing  accuracy.  This 
means  the  full  bearing  are^  the  rock  bolt  shell  is 
measured  —  not  just  a  cont^^point.  The  rugged 
design  of  unit  permits  it  to  slid^S(23nd  out  easily. 
Its  simple  operation  requires  no  s^6tmal  training. 
Just  a  pull  on  the  measurement  rod  wjH>allow  the 
gauge  to  be  removed.  Graduated  measurem^tsdf 
hole  diameters  are  accurately  lineally  stampe^r^ 


■n*  of  hole  diameter. 

ring  and  lock  nut 
ration  of  the  unit.  A 
lupplled.  All  parts  of 
alvanized  to  assure 
sistant.  The  unit  is 
separate  models  for 
•  holes. 


J<5F-23  ROCK  OE^RMETERS 

sM'iTi  For  measupjd^free  relaxation  and  restrWd  relaxation  of  rock  strata 
Available  in  all  hollow N.  h 

groutable  Re^Bar  rock  bpii  rock  williams  rft  / / 


WILLIAMS  WIL  KV 
COMPOUND  V 


HARD  STEEL  WASHER 


y  Vj>  y  u  W; 

^WILLIAMS  HOCK 
DIAL  GAUGF  IS  NOT 


NOT^-r^HEN  DIAL  GAUGE  IS  NOT 
IN^SE,  FIX  BRASS  PROTECTIVE 
CAP  IN  PLACE  ON  BOLT. . 


Kf  i  -  ^  'i  y  i '' 


8'  X  8"  %-  SQUARE 
STEEL  BEARING  PLATE - 


NOW  AVAILABLE  IN  COUPLED  SECTIONS 


HEXAGOV 

NUT 

BEVEL  WASHER 


I  DIAL  GAUGE 
Measures  in  .001 
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C2T  ROCK  BOLT  STOP-TYPE  COUPLING 
Williams  stop-type  couplings  will  meet  or  ex¬ 
ceed  the  strength  of  the  bars.  The  stop  type 
design  assures  exact  engagement. 


FOR  PLACING  BOLTS  UNDER 
TORQUE  AND  TENSION. 


, 

Allows  grout  passage  when 
using  Williams  Hollow  Rebar 
Rock  Bolts. 
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Reducer  couplings  and  hex  couplings  available. 


S1K  STEEL  PLATES 


PATENTED 

KEYHOLE 


Williams  steel  plates  are  standard  with  a  round 
hole  for  shebolts  or  non-grouted  rock  bolts.  Also 
available  is  a  patented  keyhole  which  provides 
free  access  for  grout  entry  tube  for  grouted  rock 
bolts.  All  holes  are  punched  Yu*  over  bolt  size. 
Plates  are  painted  to  prevent  corrosion. 


Specify  boll  size  when  ordering. 


PloCr^ 


«5£S!Sefi«‘;gi8 
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1/4  x  5^.4  x-5;4  -: 
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’SS^1iX\t2:Xj2^; 

f25x:i00«177A 
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■v2Sx‘305T-;305S, 

-;l22.0W. 

^p.p/- 

^1.00. 

Ai8,i* 
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1 

m 

t^.1/2'x*'5x’l0’i- 
;>1/2x;  "12x12;*; 

.38  x  127  X  254.^; 
•  aa'x  ;304;)r,304: 

T20.2C 

.W.d: 

i‘:9.2 
i  27.3' 

%  y  <f  y  <? 


’Designed  for  use  with  150  KSI  Steel  Bars. 
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FIG.  3  FIG.  4 

Williams®  eyebolts  may  be  used  as  lifting  eyes 
for  forms,  concrete  blocks,  concrete  cylinders, 
machinery  or  equipment.  The  large  base  on 
three  of  the  models  makes  them  excellent  for 
anchoring  guy  wires. 

SAFETY  FACTORS  AND  WORKING  LOADS  BASED  ON 
THE  ULTIMATE  STRENGTH  OF  THE  EYEBOLTS  SHOULD 
BE  DETERMINED  FOR  THE  SPECIFIC  APPLICATION  BY 


E-1  EYE  BOLTS 


FIG.  1  FIG  2 
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a.  THE  FASLOC* 
COMPONENTS 


The  purpose  of  a  rock  bolt 
system  is  to  resist  strata 
movement.  Generally  the  load 
taken  by  the  rock  bolt  support 
system  depends  largely  on 
the  development  of  frictional 
force  between  the  surface 
of  the  rock  and  the  rock  boll 
anchorage  system.  Anchorage 
Integrity  depends  upon  the 
extent  to  which  these  forces 
are  developed  and  a  rock  boK 
system  should  achieve  as 


b.  RIB  STABILIZATION  C.  SLOPE 

STABILITATION 


much  anchorage  as  possible 
with  the  inside  surface  of  the 
hole  in  which  it  is  placed 
The  FASLOC®  resin  anchored 
boll  system  uses  a  high 
strength  polyester  resin  to 
anchor  the  entire  length  of  the 
steel  bolt  to  the  surrounding 
rock  strata.  (See  illustration 
a)  This  unification  of  the 
resin,  bolt  and  strata  layers 
provides  the  necessary 
strength  and  rigidity  to 


anchor  the  individual 
stratified  layers  and  resist 
further  movement  and 
deterioration.  Examples  of 
typical  installations  are 
shown  in  the  illustrations 
(b,  c,  d,  e,  f,  and  g). 

Theoretical  analysis  suggests 
that  the  reinforcement 
effect  of  the  FASLOC  resin 
bolt  system  may  be  Increased 
by  pretensioning  the  bolts 
to  some  value  usually  between 


d.  TUNNEL  SUPPORT 


50%  and  80%  of  the  yield 
point  of  the  bolts.  This  can  be 
accomplished  by  using  a 
fast-setting  FASLOC  resin 
at  the  “in-hole"  end  and 
a  slower  FASLOC  resin 
"outby”  that  will  set  and 
hold  the  pre-tension  that  has 
been  applied  to  the  bolL 
Pre-tension  specifications  are 
usually  set  by  the  designer. 
See  page  9  for  pre-tension 
installation  techniques. 


e.  TIE-BACKS 


f,  TIE-DOWNS 


g.  SPILING  REINFORCEMENT  AHEAD  OF  FACE 


DuPont  has  the  answer 


I  resill  siiitiiereil  holt  sYsteiii 


■  ...  composed  of  a 
I  unique  resin  cartridge 
;  and  a  steel  bolt 


h.  THE  CARTRIDGE 

I.  THE  BOLTS 


j.  CROSS  SECTION 


The  polyester  resin  in  the 
cartridge  Is  used  to  anchor 
the  entire  length  of  the  bolt  to 
the  surrounding  strata.  This 
unification  of  the  resin,  bolt, 
and  strata  layers  provides 
the  necessary  strength  and 
rigidity  to  prevent  the  sag 
by  acting  as  a  reinforcement 
which  anchors  the  individual 
stratified  layers  of  rock  into 
a  single  high  strength  beam. 
The  two-comparlment 

Table  1 


cartridge  shown  in  the 
illustration  (h)  above  consists 
of  a  heat-sealed  tube  of 
MYLAR*  polyester  film 
clipped  at  both  ends.  One 
compartment  contains  a  dark 
gray  resin;  the  other,  a  white 
catalyst  A  cross  section  of 
this  structure  is  shown  in  the 
illustration  (j)  above.  Two 
typical  steel  bolts  are  shown 
above  (illustration  i). 

A  film  barrier  of  MYLAR 


Physical  Properties  of  Cured  Resin 

FASLOCe  T 


Compressive  Strength  (PSI) 

15,600 

Compressive  Mod.  (10*  PSI) 

1.3 

Shear  Strength  (PSI) 

5,000 

Flexural  Strength  (PSI) 

4,000 

Flexural  Modulus  (10*  PSI) 

1.7 

Due  to  difficuity  of  preparir^g  ASTM 
test  specimens  with  last  getting 
($ettir>g}  resins,  above  properites 
derived  from  5-10  minute  (0510)  gel 
time  FASLOC  T.  Field  experience 

indicates  that  alt  FASLOC  T  cured 
resins  produce  comparable  anchorage 
strengths.  Spedlk;  applications  should 
specify  field  putt  tests  under  actual 
job  conditions.  (See  Table  2,  page  4.) 

prevents  migration  between 
the  resin  and  the  catalyst  to 
provide  optimum  shelf  life. 

The  excellent  chemical 
resistance  of  MYLAR 
minimizes  the  migration 
from  the  inside  and  the 
absorption  of  the  atmosphere 
moisture  from  the  outside. 

The  light-weight,  dimensionally 
stable  casing  of  MYLAR  is 
strong  enough  to  withstand 
rough  handling,  but  shreds 

Figure  1 


quickly  and  thoroughly  during 
the  installation  procedure. 

The  Du  Pont  resin  formulation 
is  thixotropic  and  fast  setting. 
This  reduces  viscosity  during 
insertion  of  the  bolt  and 
permits  relatively  low  force 
and  torque.  The  results 
are  fast  installation,  rapid 
achievement  of  full  strength, 
and  a  minimum  tendency 
for  ungelled  resin  to  drip  from 
the  holes  during  installation. 


Resin  Strength  vs.  Cure  Time 


//'/r-z/ 


Anchorage  Slrength  (Pounds^ 


Figure  2 

Resin  Anchorage  Related  to 
Compressive  Strength  of  Rock 
(Inches  of  Length/Pounds  of  Strength) 


NOTES: 

1 .  This  chan  f eprescnts  the  rir\ge  ol 
anchorage  strengths  lor  estimating 
requirements 

2.  Depending  upon  the  compressive 
strength  of  the  rock  being  con* 
sidered.  the  diameter  of  the  hole 


may  affect  the  anchorage  strength 
the  larger  the  diameter,  the  larger 
the  contact  area. 

3.  Putt  tests  under  field  conditions 
Should  be  used  to  determine  actual 
requirements. 


strata 

dowelled  . . . 
strong 
anchorage 
in  a  variety 
of  strata 

Competent  anchorage  has 
been  obtained  with  the 
Du  Pont  FASLOC  T  system 
in  a  variety  of  formations. 

(See  Figure  2.) 

Field  tests  have  shown 
that  FASLOC  offers  increased 
resistance  to  anchorage 
failure  caused  by  blasting 
or  vibration. 

Table  2 
Typical  Anchorage  Strength 
Obtained  v;ith  FASLOC®  T 


FASLOC  T  —  1-9/16"  x  12"  —  5-10  Minule  Gel  Time 


Test 

No. 

Rock 

Type 

Appx.  Anchor 
Length  (In.) 

Max.  Load 
(Lbs.) 

Load/inch 

(Lbs./ln.) 

3 

IB 

20 

127,188 

6359 

4 

IB 

20 

134,000 

6700 

II  B 

20 

72.188 

3609 

2 

MB 

20 

99,688 

4984 

5 

ItIB 

20 

85,938 

4297 

6 

ill  B 

20 

110.000 

5500 

7 

IVA 

20 

92.813 

4641 

8 

IVA 

20 

99,688 

4985 

1%*  dia  holes  —  Grade  60  rebar#  1 1  (1H"  dia)  bolts. 

NOTES: 

CLASS  DESCftlPTlOH 

tb  Maisivt  lo  sfighOy  blocky,  no  alTcralion,  )oini  spacing  1 .0  feel  or  greater, 

lib  Modereiely  btocky.  Ittle  or  rio  sHerslkm,  K>ir>t  spacing  0.5  Icei  or  greater, 

liib  Very  blocky,  moderatety  lo  highly  altered,  (oint  spacing  less  than  1 .0  Icel 
fVa  Highly  crushed  and  altered,  non-plaslic  abundant  clay,  ioint  spacing  less  thai 
0.5  feel 


tension 

develops 

internally 

with 

application 
of  load 

The  combined  anchorage 
strength  of  the  resin  and  the 
bolt  exceeds  the  yield  point 
of  the  steel  bolt  Pull  tests 
dramatically  illustrate  the 
anchoring  strength  of 
the  FASLOC  T  system. 

(See  Table  2.) 
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smooth 
stress  strain 
curve . . . 
no  bleed 
off 


resists 
vertical 
and  lateral 
strata 
movement 


complete 
sealing 
of  bolt 
and  hole 


Full-length  resin  anchored 
bolts  provide  effective 
resistance  to  changing  rock 
strata  stresses  throughout 
their  entire  length,  thereby 
assuring  satisfactory 
stabilization  of  rock  strata 
over  long  periods  of  time. 

Strain-gauged,  full-length 
grouted  resin  bolts  installed 
in  rock  strata  have  shown 
that  axial  loads  vary 


continuously  along  each 
bolt  length.  This  is  shown  in 
Figure  3. 

It  is  quite  common  to  find 
portions  of  a  bolt  in 
compression  while  other 
parts  are  In  tension. 

Cyclic  upward/downward 
movement  has  been  recorded 
although  the  dominant  trend 
is  downward.  (See  Figure  4.) 


The  Du  Pont  FASLOC  T 
system  is  designed  to  resist 
both  vertical  and  lateral 
movements  of  rock  strata,  the 
most  common  cause  of  failure. 


The  full-length  resin 
anchorage  effectively  seals 
wet,  dripping  holes  and. 

In  most  cases,  eliminates 
further  deterioration  of 
the  hole  and  surrounding 
strata.  The  fully-encased  bolt 
is  also  protected  from 
eventual  weakening  due  to 
corrosion. 

The  Du  Pont  resin  anchored 
bolt  system  is  unaffected  by 
sea  water,  fresh  water,  mild 
acids  or  mild  alkalis. 


Figure  4 

Typical  Strain-Gauged  Bolt  Load-Strata 
Separation  Time  Series. 


n 


Strntn  Srnnralinn  (Inchrs) 


restri  cartnoye 
specifications 


Figure  5 
Gei  Time 

A  wide  range  of  gel  times  is 
offered  for  varied  conditions.  The 
standard  one-minute  (0001) 
and  two-minute  (0002)  gel  times 
meet  most  underground  mine 
requirements. 

However,  for  special  conditions, 
where  installations  are  difficult  or 
full  length  anchored  tensioned 
bolts  are  used,  two  additional  longer 
gel  times  are  available.  These 
are  5*10  minute  (0510)  and  15-30 
minute  (1 530).  The  gel  times 
are  standardized  at  55-60*F. 

The  effect  of  temperature  on  gel 
times  is  shown  in  Figure  5. 


Gel  Time.  Min. 


35  45  55  65  75  85  95 

Temp.,  ‘F 


GEL  TIME  COLOR  CODE  FOR  FASLOC*  CARTRIDGES 

Color  Code 

Gel  Time  @  55'F 

Green 

1*2  Minutes 

Red 

5*10  Minutes 

Blue 

15*30  Minutes 

# 


J 


Table  3 

Cartridge  and  Bex  Specifications  for  FASLOC®T 


Cartridge  Slze*^' 

Gross 
Box  Wt 

Ctgs./Box 

Boxes 

Per  Pallet 

Gross  Weight  (Lbs.) 

Per  Pallet 
(Including  Pallet) 

.9-X12* 

56 

100 

40 

2285 

l''x12* 

50 

80 

40 

2045 

M/16- X  12' 

45 

60 

40 

1845 

M/4-X12- 

62 

50 

40 

2126 

V3/8-X12- 

49 

40 

40 

2005  - 

V9/16-X12- 

44 

28 

48 

2157 

V15/16-X12- 

38 

16 

56 

2173 

Table  4 

Inches  of  Cartridge  to  Grout  One  Foot  of  Bolt 

for  Bolt-Cartridge-Hole  Diameter  Combination  Selected. 


Cartridge  Diameter 

.9-  1-  M/16-  M/16-  M/4-  1*1/4-  1-3/8-  1-9/16"  1*9/16-  1*9/16*  1*15/16-  l-IS/ie** 

#6  3/4* 

6.5“  8.4-  7.5- 

#  7  7/8- 

6.0-  5.3-  8.5“  8.6- 

#81- 

6.0-  6.8-  9.6-  10.4- 

#9  M/8- 

4.8-  7.6-  8.7-  8.8' 

#10  M/4- 

5.3-  6.9-  7.4-  9.6-  9.5- ot 

#11  1-3/8- 

5.8“  8-  10.4-  8.4-  l0-»* 

#12  1-V2- 

6.2  8.6  7.3  9.0 

#131*5/8- 

6.7  6.0  7.8 

#14  1*3/4- 

4.6-  4.7-  6.4- 

y  M/8-  M/8-  M/4-  1*3/8-  M/2-  1-5/8-  1*3/4-  1*7/8-  2'  2-1/8-  2*1/4“ 

L  _  Mole  Diameter 

NOTES: 

•  Grouted  lengths  shown  make  no  altowar>ce  for  over-drilling  and  hole 
Irregularities.  Calcutations.for  requirements  should  include  some  overage. 

•  Table  4  shows  commonly  used  combinations  of  boit-cartridge-hote  J 
diameters  Your  Du  Pont  representative  should  be  consulted  when 

other  combinations  arc  being  considered  See  note  *•». 


*’*  Standard  cartridge  lengths  are  1 2".  Other  lengths  are  available 
on  request 

Use  where  couplers  are  required.  Not  recommended  for  single 
uncoupled  bolts  Use  next  smaller  dia.  hole  shown  on  Table  4  Ic 
single  uncoupled  bolts 


^  ^|S*C  Cj///ia/hs 


CeJa/nce. 


for  FASLOC'T 
resin  bolt  system 


Non-Tensioned  Bolts 


i 

» 

! 


Insert  necessary  Push  the  bolt  into 

resin  cartridges  ^  the  hole  to  a  point 

Into  the  hole.  “  just  below  the 

root  line.  Turning 
of  the  bolt  during 
this  step  is  optional 
Threaded  bolts  may 
be  pushed  home. 


Rotary  drills: 

Rotate  the  bolt  rapidly 
lor  10*20  seconds. 
Percussion  drills: 
Rotate  the  bolt  40-60 
revolutions. 


4  Push  the  bolt 

upward  with  the 
maximum  thrust 
available  from  the 
machine  and  hold 
until  resin  hardens. 
Do  not  rotate  after 
Step  3.  Damage  to 
partially  gelled 
resin  may  result 


The  recommended  installation 
procedures  should  be  followed 
very  carefully  to  insure 
successful  application  of 
FASLOC  resin  bolting. 


D  Resin  bolts  should  be 
installed  as  soon  as  possible 
in  newly-exposed  roof.  Roof 
that  has  been  allowed  to  shift 
or  sag  offers  the  least  chance 
for  successful  support 


□  Do  not  use  ruptured  or 
broken  cartridges.  Damaged 
cartridges  should  be  removed 
from  the  mine  or  job  site. 


r 


Pre-Tensioned  Bolts 


ccH  After  drilling  hole, 

Q  insert  necessary  resin 
®  cartridges  with  the 
fast-setting  cartridges 
(shown  in  blue  above)  at 
the  "in-hole*’  end  to 
anchor  the  bolt  prior 
to  tensioning.  Then 
insert  the  slow-setting 
cartridges  oulby  (shown 
in  black  above). 


Push  the  bolt  into  the 
hole.  Turning  of  the  bolt 
during  this  step  is 
optional 


Caution:  If  hole  has 
been  overdrilled,  be 
certain  that  sufficient 
fast-set  cartridges  are 
used  at  the  back  of  hole 
to  develop  the  bolt 
anchorage  required  for 
the  subsequent  pre-tensioning. 


Rotary  drills: 

Rotate  the  bolt  rapidly 
for  10-20  seconds. 
Percussion  drills: 
Rotate  the  bolt  40-60 
revolutions. 


It  may  be  necessary  to 
use  quick-setting 
mortar  to  provide  the 
proper  surface  for 
mounting  the  bearing 
plate  on  the  rock  surface 
at  right  angles  to  the 
bolt  As  soon  as  fast¬ 
setting  cartridges  gel  — 
but  before  slow-setting 
cartridges  gel  —  begin 
the  pre-tensioning.  Pre¬ 
tensioning  may  be  done 
with  hydraulic  ram, 
mechanical  tensioner,  or 
torque  wrench  depending 
on  requirements  set  by 
designer.  When  slow- 
setting  cartridges  gel,  the 
installation  is  complete. 
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recommendations  control 


\ 


For  maximum  shelf-life, 

FASLOC  cartridges  should 
be  stored  away  from  direct 
sunlight  in  a  reasonably  cool, 
wtli-venti'ated,  dry  area. 
Storage  life  is  up  to  1  year 
dependent  on  ambient 
temperature  conditions.  Under 
adverse  conditions  shelf-life 
Is  reduced.  To  insure  proper 
storage,  the  product  should 
not  be  subjected  to  tempera^ 
tures  in  excess  of  85*F  for 
prolonged  periods.  Storage 
is  recommended  under  cover, 
on  original  pallets  with  ade¬ 
quate  ventilatioa  If  stored  In 
trailers  in  hot  weather,  doors 
should  be  left  ajar  or  a  sun 
screen  erected  over  the  trailer. 
Conversely,  while  cold  storage 
does  not  adversely  effect 
the  shelf-life  of  FASLOC,  it 
should  be  warmed  to  a  range 
of  60*'60*F  before  using  to 
assure  gel  times  within  the 
specified  range  (see  Figure  5). 
The  time  required  for  boxes 
of  FASLOC  to  warm  or  cool 
to  ambient  temperature  is 
dependent  on  both  the  initial 
temperature  and  how  the 
boxes  are  stacked.  Where  the 
initial  temperature  is  anywhere 
between  25*  and  85*F,  cases 
will  come  within  5*  of  ambient 
temperature  in  48  hours  when 


stacked  in  single  columns 
with  4  sides  of  each  box  ex¬ 
posed  to  the  air.  Multiple 
columns  should  be  separated 
by  at  least  2  inches  tr  assist  air 
circulation  between  columns. 
Resin  cartridge  cases  should 
be  stacked  preferably  six 
high  with  a  maximum  never 
to  exceed  nine  cases. 
Overstacking  will  crush  the 
cases  resulting  in  ruptured 
resin  cartridges.  Pallets  should 
not  be  stacked  It  is  essential 
that  stacks  be  rotated  so  that 
the  oldest  stock  Is  the  first  out 


The  superior  quality  of  the 
Du  Pont  FASLOC*  T 
resin  bolt  system  is  assured 
through  a  three  part  quality 
control  program. 

•  ingredient  testing 

•  in-process  control  tests 

•  finished  product 
acceptance  testing 

Testing  levels  and  spec¬ 
ifications  for  each  of  these 
programs  have  been 
established  statistically 
based  on  actual  historical 
data,  to  insure  the  customer 
receives  a  uniform  quality 
product  which  will  perform 
dependably  under  field 
conditions. 

Ingredient  Testing 
All  vendors  are  required  to 
certify  that  each  lot  of 
ingredients  meets  our  string¬ 
ent  specification  and 
furnish  data  that  supports 
the  certification.  In  addition 
each  ingredient  is  rechecked 
and  verified  through  testing 
in  our  laboratory. 

In-Process  Control  Test 
Testing  of  materials  as 
mixed,  prior  to  packaging  is 
conducted  at  specified 
frequencies  and  again  must 
meet  specifications  for  the 
following  parameters: 

•  resin  viscosity 

•  gel  time  at  55*F  and  75*F 

•  percent  of  activator 

•  percent  of  inert  filler 


In  addition  mixed  samples 
of  resin  and  activator  are 
tested  for. 

•  shear  strength 

•  pull  strength 
Finish  Product 
Acceptance  Testing 
To  further  assure  quality 

of  product  being  shipped  the 
following  seven  parameters 
of  the  finished  product, 
although  automatically 
controlled,  are  manually 
inspected  and  tested  on  a  lot 
to  lot  basis. 

•  cartridge  length 

•  cartridge  diameter 

•  resin  to  activator  ratio 

•  viscosity  of  resin 

•  gel  time 

•  cartridges/box 

•  box  labeling  and  coding 
In  addition  samples  of  each 
lot  are  retained  at  the  plant 
for  future  reference,  if 
required. 

The  data  generated  by  all  the 
testing  is  reviewed  on  a  regular 
basis  by  our  Quality  Control 
Engineer  who  guides  our 
revisions  to  testing  levels  and 
specifications  in  a  continuing 
effort  to  provide  improved 
quality  products  for  the 
customer. 
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sa'ie  handling 
precautions 


how  to  put  . 

Du  Pont  FASLOC^T 
to  work  for  you 


«  Caution:  Do  not  open  or 

puncture  cartridge.  Physical 
contact  with  liquid  contained 
in  cartridge  may  cause  mild 
irritation.  Safety  glasses  or 
eye  shield  should  always  be 
used  when  roof  bolting  is 
done.  In  case  of  eye  contact, 
immediately  flush  with  plenty 
of  water  for  at  least  15 
minutes.  Call  a  physician. 

In  case  of  skin  contact,  flush 
skin  with  water.  Prolonged 
contact  with  skin  may  cause 
mild  irritation.  Irritation  should 
subside  when  material  is 
removed 


Cartridges  are  filled  with  Inert 
fillers,  water,  polyester  resin 
and  activator  (active  ingre¬ 
dients  include  low  levels  of 
styrene  and  modified  benzoyl 
peroxide).  Du  Pont  resin  car¬ 
tridges  are  for  Industrial  use 
only  and  are  Intended  for  use 
in  conjunction  with  bolts.  The 
relationship  between  hole 
dimensions,  bolt  size  and  the 
size  and  number  of  cartridges 
is  critical  to  good  performance. 
Your  Du  Pont  representative 
will  be  glad  to  assist  in  deter¬ 
mining  the  proper  combinations 
for  specific  applications. 


For  technical  information  call 
1-800-332-3308.  To  place  an  order  or 
other  sales  service  assistance 
call  1-800-255-8384. 
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The  facts  stated  and  the  recommendations  made  herein  are  based  on  our  research  and  research  of  others,  are 
ottered  tree  of  charge,  and  are  believed  to  be  accurate.  No  guarantee  of  their  accuracy  is  made,  however,  and 
the  products  discussed  are  distributed  without  warranty,  expressed  or  implied,  and  upon  condition  that 
recipients  shall  make  theirown  tests  todeterminethe  suitability  of  such  products  for  their  particular  purposes. 
Likewise,  statements  corKeming  the  possible  uses  of  our  product  are  not  intended  as  a  recommendation  to 
use  it  in  the  infringement  ot  any  patent  whether  owned  by  Du  Pont  or  by  others^ 
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DAYTON  ^  SUPERIOR*’ 


TECHNICAL  DATA 


Sure-Grip  High  Performance  Grout’ 

Non-Shrlnk.  Non-Metalllc,  High  Early  Strength 


/sure-gripA 

GROUT 


PRODUCT  DESCRIPTION: 

Suro-Grlp  High  Performance  Grout  Is  a  ready-to-use,  non- 
shrlnk,  non^corroslve,  non-mela!lic  grout  formulated  and 
produced  with  the  highest  quality  raw  materials  available. 
It  Is  a  cement-based  grout  designed  to  deliver  a  high  rate 
of  flow  with  excellent  density  (for  dynamic  loads)  and  a 
high  compressive  strength.  In  lad,  Sure-GrIp  Grout  not 
only  delivers  high  compressive  strength  quickly  ►  5,000 
psi  In  one  day  -  but  It  also  delivers  an  outstanding  compres¬ 
sive  strength  at  28  days,  over  10,000  psi!  Sure-Grip 
Grout's  high  early  strength  means  an  earlier  project  com¬ 
pletion  time  (or  contractors  and  less  down  time  for 
machines.  Sure-Grip  Is  also  designed  to  provide  an  effec¬ 
tive  load  bearing  surface  through  its  non-shrink  properties 
and  It  contains  no  chlorides  or  any  component  that  could 
cause  corrosion,  rusting  or  bleeding. 

PURPOSE: 

Sure-Grip  High  Performance  Grout  Is  an  ideal  product  for 
Interior  or  exterior  grouting  of  architectural  and  structural 
precast  concrete  components,  structural  column  base 
plates,  machinery  bases,  anchoring  bolts,  cable  anchor¬ 
ages,  dowels,  bearing  pads,  keyway  joints  and  crane  rails. 
It  also  finds  excellent  applications  In  power  plants,  steel 
mills,  paper  mills,  oil  refineries,  food  plants  as  well  as 
sewage  and  water  treatment  plants. 

TEST  RESULTS  -  CORPS 


ADVANTAGES: 

•  High  Compressive  Strength  Quickly  *• 

.  5,000  psi  In  One  Day 

•  Less  Downtime  For  Machines 

•  Contractors  Can  Finish  Projects’  Sooner 

•  High  Ultimate  Compressive  Strength  -10,000  psi  in 

28  days 

•  Non-Shrlnk 

•  Non-Metallic/Non-Corrosive 

•  High  Density 

•  Low  Water  Requirements 

•  High  Fluldity/Pourable/Pumpablo 

•  Resistant  to  Heal  and  Thermal  Shock 

•  Interior/Exlerior  Applications 

a  Resists  Water  and  Salt  penetration  and  Damage 
From  Freeze-Thaw  Cycles 

•  Approved  by  Numerous  Stale  D.O.T.’s 

MEETS  SPECIFICATIONS: 

Corps  of  Engineers  Specification  for  Non-Shrink  Grout: 
CRD-C  621  . 

ASTM  C-827  -  Sure  Grip  Grout  yielded  a  controlled  posi¬ 
tive  expansion 

Sure-Grip  High  Performance  Grout  l^as  boon  approved 
by  numerous  Slate  D.O.T.'s  and  olher  approval  agencies. 

(Continued  on  Back) 

OF  ENGINEERS  CRD-C  621 


Fluidity 

Water 

Fk>w« 

Expansion  (%) 

Compressive  Strength  (PSI) 

Content 

©MtrwHVtaf) 

@3  days 

@14  days 

@2$  days 

@1  day 

@3  days 

@7  days 

@26  days 

Plastic 

6pts. 

100 

+  .02 

H.01 

+  .01 

6500 

8000 

10.000 

12,600 

Flowable 

7  pis. 

ISO 

+  .01 

+  .01 

+  .01 

6000 

8000  . 

.  10,000 

11,000 

Fluid  i 

e-gpts. 

30  sec. 

+  .01 

+  .01 

.  +.01 

4000 

7000 

8500 

10.000 

(a)  Minimum  t nd  moderate  tiuWiUea  ate  measured  $1  five  drops  on  a  flow  taWe  coweeporxflng  lo  CRO  C  Z2C.  The  epecJfied  (low  rang#  (or 
minimum  fluidity  h  100-125,  and  for  moderate  fluidity  124-145.  High  fluidity  Is  measured  through  a  Bow  cone  per  CRO  C  61 1  wtih  a  ap^fiod 
©((lux  Brno  of  10-30  aecondt. 


WARRANTY 

Ihe  Otjien  superior  CorpoipHon  (TtM  Compkny'^  wttt  lofurve  lh«  price  Of  »r 
tepface,  at  lit  eleeilon,  »ny  pioducl  which  to  (indi  lo  bo  detecllvo  provided  the 
produot  Ml  beon  uted  properly.  EXCEPT  AS  EXPRESSLY  STATED  AOOVE. 
THE  COMPANY  MAKES  NO  WARHANTYOF  MEACHANTAtllUTY  AND  NO 
WARRANTY  OF  FITNESS  FOR  ANY  PARTICULAR  PURPOSE  NOR  DOCS  IT 
•  MAKE  ANY  WARRANTY,  EXPRESS  OR  IMPLIED.  CP  ANY  NATURE  WHAT* 
SOEVER  WITH  RESPECT  TO  THE  PRODUCT  OR  THE  USE  THEREOF. 
RY  WAY  OF  lltUSTRATlON  AND  NO  UMITATION,  (N  NO  EVENT  SHALL 
THE  COMPANY  BE  LIABLE  FOR  DELAY  CAUSED  BY  DEFECTS,  FOn  LOSS 
.-A..  ..•w.n.'iKv  /xn  A.suee/\itcUTiAt  nAMAYiCC  nn 


DISTRIBUTED  BY: 


Davton  Superior  Corporation 


APPLICATION  INSTRUCTIONS: 

SURFACE  PREPARATION; 

Thoroughly  clean  all  contact  surfaces.  Existing  concrete 
should  be  strong  and  sound.  Maintain  contact  areas  be¬ 
tween  50  degrees  and  80  degrees  F.  before  grouting  and 
during  curing  period.  For  hot  and  cold  weather  applica¬ 
tions.  contact  Dayton  Superior.  Thoroughly  wet  concrete 
contact  area  24  hours  prior  to  grouting,  keep  wet,  and 
renrjova  aO  surface  water  Just  prior  to  placement, 

MIXING: 

A  mechanical  mixer  with  rotating  blades  Is  best.  Small 
quanlities  can  be  mixed  with  tools  by  harrd.  Place  approx¬ 
imately  y<  of  the  anticipated  mix  water  Into  the  mixer,  add 
the  grout  and  mix,  adding  the  minimum  additional  water 
necessary  to  achieve  the  desired  consistency. 

WATER  REQUIREMENTS 

Desired  Mix  Water  Per  55  lb.  Baa 

Plastic  6  Pints 

FJowable  7  Pints 

FMd  8*9  Pints 

Mix  for  a  total  of  five  minutes  ensuring  uniform  consis¬ 
tency.  For  placements  greater  (n  depth  than  3*,  up  to  25 
pounds  of  washed  pea  gravel  maximum  size)  may  be 
added  to  each  65  pound  bag  of  grout. 

The  approximate  working  time  (pot  life)  is  30  minutes. 
This  will  va7  somewhat  with  ambient  conditions. 

PLACEMENT: 

Grout  should  not  be  placed  so  as  to  avoid  entrapped  air 
pockets.  Grout  should  r>ot  be  over-worked  causing  segre¬ 
gation.  Vent  holes  should  be  provided  where  necessary. 
Forms  must  be  sealed  to  prevent  water  or  grout  loss. 
When  possible,  grout  bolt  holes  first.  Placement  and  con¬ 
solidation  should  be  continuous  for  any  one  section  o(  the 
grout.  When  nearby  equipment  causes  vibration  of  the 
grout,  such  equipment  should  be  shut  down  for  a  period 
cl  eight  hours. 

FINISHING  AND  CURING: 

Forms  maybe  renwved  when  grout  1$  completely  self-sup-, 
porting.  Cut  away  areas  where  grout  excessively  restricts 
movement  of  sloot,  I.©.,  edges  of  base  plates,  etc.  For 
best  results,  grout  should  extend  downward  at  a  45  degree 
angle  from  the  lower  edge  of  the  steel  base  plates  or 
similar  structures.  Exposed  grout  surfaces  should  be 
cured,  Dayton  Superior  recommends  using:  Day-Chem 
Cure  &  Seal:  26%.  Maintain  the  temperature  of  the  grout 
ar>d  contact  area  at  50  degrees  to  80  degrees  Fahrenheit 
for  a  minimum  of  24  hours. 


SPECIAL  CONDITIONS; 

In  hot  or  cold  temperatures,  or  unusual  conditions  such 
as  mass  pours,  lliin  layers,  extreme  lemperature  service, 
restraint  of  movement,  or  long  distance  pumping  are  antic¬ 
ipated,  contact  DSC  for  specific  recommendations. 

APPROXIMATE  YIELD; 

.46  cubic  (eel  per  55  lb,  bag 

.62  cubic  feet  per  55  lb.  bag  extended  with  25  lbs.  of 
washed  pea  grave)  {%•  maximum  size) 

PACKAGING: 

55  Ib.  mulll-wall,  plasUp  fined  bags  (24.95  kg.) 

CLEAN-UP: 

Use  clean  water. 

LIMITATIONS: 

Do  no!  relemper  after  Initial  mixing.  Do  not  add  other 
cements  or  addltlvles  to  Sure-Grlp  Grout. 

Setting  time  for  Sure -Grip  Grout  will  slow  down  during 
cold  weather  (less  than  50  degrees  F.)  and  spood  up 
during  hot  weather  (greater  than  80  degrees  F.).  Contact 
Dayton  Superior  for  specific  recommendations. 

Exposed  grout  surfaces  should  be  cured.  Dayton  Superior 
recommends  using:  Day-Chem  Cure  &  Seal:  26%  (meets 
ASTM  C-309). 

Store  in  a  cool,  dry  area  that  Is  free  from  moisture  and 
direct  sunlight. 

WARNING; 

Avoid  direct  contact  with  skin  and  eyes.  Product  contains 
Portland  Cement.  Wash  exposed  skin  area  promptly  with' 
water.  May  cause  skin  Irritation  end  possibly  cement 
bums.  In  case  of  eye  contact,  flood  eyes  repeatedly  with 
water  and  call  physician.  Do  not  lake  Internally.  Harmful 
If  ingested.  Keep  product  out  of  reach  of  children.  See 
Material  Safety  Data  Sheet  for  additional  Information. 

TECHNICAL  SERVICES: 

Cali  our  technical  staff  for  assistance  at: 

1-800-435-9618 
1-800-892-6684  (In  Illinois) 

1-815-732-313$ 

or 

Fax:  1-815-732-2868 

Also  Dayton  Superior’s  coast-to-coasl  network  of  dis¬ 
tributors  and  dealers  are  well  Informed  on  capability  and 
application  procedures. 


VENDOR  SERVICES 


Dupont  Company 


1-800-332-3308 

Technical  services  for 
Fasloc-T  resin  cartridge 
systems . 


Williams  Form  Engineering 


1-215-584-0701 

John  Lohmeryer,  jr.  - 
Sales  representative  for 
grade  60  anchor  bars  and 
accessories . 
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WEEP  HOLES 


GALLIPOLIS  LOCKS 
LOCK  LATERALS 


AUX.  CHAMBER 


• 

• 

:  LINE 
:  NO. 

:  HOLE 
NO. 

OPEN 

HOLE 

LN.FT. 

:  CONCRETE 
:  DRILLED 

:  LN.FT. 

:  ROCK 

:  DRILLED 

:  LN.FT 

TOTAL  : 

DEPTH  : 
LN.FT.  : 

B 

1 

1.50 

0.00 

10.00 

11.50  : 

B 

2 

1.83 

0.00 

10.00 

11.83  : 

B 

3 

1.67 

0.00 

10.00 

11.67  : 

B 

4 

2.00 

0. 00 

10.00 

12.00  : 

B 

5 

2.00 

0.00 

10.00 

12.00  : 

B 

6 

2.00 

0.00 

10.00 

12.00  : 

B 

7 

1.67 

0.58 

10.00 

J2.25  : 

B 

8 

2.00 

0.67 

10. 00 

J2.67  : 

B 

9 

1.92 

0.83 

10.00 

12.75  : 

B 

10 

1.67 

0.58 

10.00 

12.25  : 

B 

11 

2.00 

0.42 

10.00 

12.42  : 

B 

12 

1.83 

0.58 

10.00 

12.41  : 

B 

13 

1 .83 

0.42 

10.00 

12.25  : 

B 

14 

1.83 

1.00 

10.00 

12.83  : 

B 

15 

2.00 

0.00 

10.00 

12.00  : 

B 

16 

3.33 

0.00 

10.00 

13.33  ; 

B 

17 

4.00 

0.00 

10.00 

14.00  : 

B 

18 

4.35 

0.00 

10.00 

14.33  ; 

B 

19 

4.58 

0.00 

10.00 

14.58  : 

B 

20 

5.33 

0.00 

10.00 

15.33  : 

B 

21 

1.92 

0.00 

10.00 

11.92  ; 

B 

22 

1.50 

0.00 

10.00 

11.50  : 

B 

23 

1.83 

0.00 

10.00 

11.83  : 

B 

24 

2.00 

0.00 

10.00 

12.00  : 

B 

25 

1.83 

0.00 

10.00 

11.83  : 

B 

26 

2.08 

0.00 

10.00 

12.08  : 

B 

27 

2.00 

0.00 

10.00 

12.00  : 

B 

28 

1.67 

0.00 

10.00 

li.67  : 

B 

29 

2.00 

0.33 

10.00 

12.33  : 

B 

30 

1.67 

0.58 

10.00 

12.25  : 

B 

31 

1.92 

0.42 

10.00 

12.34  : 

B 

32 

1.83 

0.25 

10.00 

12.08  : 

B 

33 

2.00 

0.58 

10.00 

12.58  : 

B 

34 

2.08 

0.53 

r  10.00 

12.41  : 

B 

35 

2.33 

0.00 

10.00 

J2.53  : 

B 

36 

4.85 

0.00 

10.00 

14.53  : 

B 

37 

4.58 

0.00 

10.00 

14.58  : 

B 

-  38 

4.00 

0.00 

10.00 

14.00  : 

B 

39 

3.25 

0.00 

10.00 

13.25  : 

B 

40 

5.25 

0. 00 

10.00 

13.25  : 

"•  —  —  —  —  • 

D 

1 

2.50 

0.00 

10.00 

12.50  : 

D 

2 

5.75 

0.00 

10.00 

12.75  ; 

D 

3 

2.50 

0.00 

10.00 

12.50  ; 

WEEP  HOLES 


GALLIPOLIS  LOCKS 


LOCK  LATERALS 


AUK.  CHAMBER 


OPEN 

CONCRETE 

ROCK 

TOTAL  : 

;  LINE 

HOLE 

POLE 

DRILLED 

DRILLED 

DEPTH  : 

:  NO. 

NO. 

LN . FT . 

LN . FT . 

LN.FT 

LN.FT.  : 

D 

4 

2.50 

0.00 

10.00 

12.50  ; 

D 

5 

2.42 

0.00 

10.00 

12.42  : 

D 

6 

2.25 

0.00 

10.00 

12.25  : 

D 

7 

2.00 

0.00 

10.00 

12.00  : 

D 

8 

2.00 

0.00 

10.00 

12.00  : 

D 

9 

1.83 

0.00 

10.00 

1J.83  : 

D 

10 

1.67 

0. 00 

JO.  00 

J1.67  ; 

D 

11 

2. 00 

0.00 

10.00 

12.00  : 

D 

12 

1.67 

0.00 

10.00 

11.67  : 

D 

13 

1.75 

0.00 

10.00 

11.75  : 

D 

14 

2.00 

0.00 

10.00 

12.00  ; 

D 

15 

3.00 

0.00 

10.00 

13.00  : 

D 

16 

2.92 

0.00 

10.00 

12.02  ; 

D 

17 

2.67 

0.00 

10.00 

12.67  ; 

D 

18 

2.42 

0.00 

10.00 

12.42  : 

D 

19 

2.00 

0.00 

10.00 

12.00  : 

D 

20 

2.00 

0.00 

10.00 

12.00  : 

D 

21 

2.33 

0.00 

10.00 

12.33  : 

D 

22 

2.33 

0.00 

10.00 

12.33  : 

D 

23 

2.42 

0.00 

10.00 

12.42  : 

D 

24 

2.50 

0.00 

10.00 

12.50  : 

D 

25 

2. 03 

0.00 

10.00 

12.42  : 

D 

26 

2.33 

0.00 

10.00 

12.33  : 

D 

27 

1.67 

0.00 

10.00 

11.67  : 

D 

28 

1.75 

0. 00 

10.00 

11.75  : 

D 

29 

1.67 

0.00 

10.00 

J1.67  : 

D 

30 

1.67 

0.00 

10.00 

11.67  i 

D 

31 

2.00 

0.00 

10.00 

12.00  : 

D 

32 

1.92 

0.00 

10.00 

11.92  : 

D 

33 

2.00 

0.00 

10.00 

12.00  : 

D 

34 

2.17 

0.00 

10.00 

12.17  : 

D 

35 

2.67 

0.00 

10.00 

12.67  : 

D 

36 

2.33 

0.00 

10.00 

12.33  ; 

D 

37 

2.50 

0.00 

10.00 

12.50  ; 

D 

38 

2.33 

0.00 

10.00 

12.33  : 

D 

39 

2.58 

r  0.00 

10.00 

J2.58  : 

D 

40 

2.00 

0.00 

10.00 

12.00  : 

F 

1 

2.00 

0.00 

JO. 00 

12.00  : 

F 

2 

2.00 

0.00 

10.00 

12.00  : 

F 

3 

2.00 

0. 00 

10.00 

12.00  : 

F 

4 

2.33 

0.00 

10.00 

12.33  : 

F 

5 

2.42 

0.00 

10.00 

12.42  : 

F 

6 

2.67 

0.00 

10.00 

12.67  : 

WEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


LINE  : 

OPEN 

CONCRETE 

HOLE 

HOL^ 

DRILLED 

NO.  : 

NO. 

LN.FT. 

LN.FT. 

F  : 

7 

2.00 

0.00 

F  : 

8 

2.17 

0.00 

F  : 

9 

2.00 

0.00 

F  : 

10 

2.00 

0.00 

F  : 

11 

1.83 

0.00 

F  : 

12 

2.00 

0.00 

F  : 

13 

1.83 

0.00 

F  : 

14 

2.00 

0.00 

F 

15 

2.17 

0.00 

F  : 

16 

3.00 

0.00 

F  : 

17 

2.17 

0.00 

F  : 

18 

2.25 

0.00 

F  : 

19 

2.17 

0.00 

F  : 

20 

2.17 

0.00 

F  : 

21 

2.17 

0.00 

F  : 

22 

2.17 

0.00 

F  : 

23 

2.17 

0.00 

F  : 

24 

2.17 

0.00 

F  : 

25 

2.33 

0.00 

F  : 

26 

2.75 

0.00 

F  : 

27 

:  1. 92 

0.00 

F  : 

28 

1.83 

0.00 

F  : 

29 

1.75 

0.00 

F  : 

30 

1.58 

0.00 

F  : 

31 

1.50 

0.00 

F  : 

32 

1.33 

0.00 

F  : 

33 

1.83 

0.00 

F  : 

34 

2.25 

0.00 

F  : 

35 

2.33 

0.00 

F  : 

36 

2.25 

0.00 

F  : 

37 

2.33 

0.00 

F  ; 

38 

2.25 

0.00 

F  ; 

39 

2.33 

0.00 

F  : 

40 

2.33 

0.00 

—  ~  ^  X  * 

11 

11 

11 

11 

11 

11 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

H  : 

1  ; 

2.25  ; 

0.00 

H  : 

2  : 

2.67  : 

0.00 

H  : 

3  : 

2.58  ; 

0.00 

H  : 

4  : 

2.25  : 

0.00 

H  : 

5  : 

2.42  : 

0.00 

H  : 

6  ; 

3.42  : 

0.00 

H  I 

7  : 

2.50  : 

0.00 

H  : 

8  : 

2.25  : 

0.00 

H  : 

9  : 

2.17  : 

0.00 

ROCK 

DRILLED 

LN.FT 


10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 


TOTAL 

DEPTH 

LN.FT. 

12.00  : 

12.17  : 
12.00  : 
12.00  : 

11.83  : 

12.00  : 

11.83  : 

12.00  : 

12.17  : 
13.00  : 
12. J7  : 

12.25  : 

12.17  : 

12.17  : 

12.17  : 

12.17  : 

12.17  : 

12.17  ; 

12.33  : 

12.75  : 
11.92  : 

11.83  : 

11.75  : 
li.58  : 
11.50  : 

11.33  : 
11.83,  : 

12.25  : 

12.33  : 

12.25  : 

12.33  : 

12.25  : 

12.33  ; 

12.33  : 

12.25  : 
12.67  : 
12.58  : 

12.25  : 

12.42  : 

13.42  : 
12.50  : 

12.25  : 

12.17  : 


WEEP  HOLES 


GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


OPEN 

CONCRETE  : 

ROCK  : 

TOTAL 

LINE 

HOLE  ; 

HOLE 

DRILLED  : 

DRILLED  : 

DEPTH 

NO. 

NO.  ; 

LN . FT . 

LN.FT.  : 

LN.FT  ; 

LN.FT. 

H 

10 

2.17 

0.00 

10.00 

H 

11 

2.17 

0.00 

10.00 

H 

12 

2.42 

0.00 

10.00 

H 

13 

2.08 

0.00 

10.00 

H 

14 

2.00 

0.00 

10. 00 

H 

15 

2.50 

0.00 

10.00 

H 

16 

2.58 

0.00 

10.00 

H 

17 

2.42 

0.00 

10.00 

H 

18 

2.92 

0.00 

10.00 

H 

19 

2.25 

0.00 

10.00 

H 

20 

2.25 

0.00 

10.00 

H 

21 

2.00 

0.00 

10.00 

H 

22 

2.42 

0.00 

10.00 

H 

23 

2.50 

0.00 

10.00 

H 

24 

1.83 

0.00 

10.00 

H 

25 

2.83 

0.00 

10.00 

H 

26 

3.00 

0.00 

10.00 

H 

27 

2.50 

0.67 

10.00 

H 

28 

2.42 

0.42 

10.00 

H 

29 

2.33 

0.50 

10.00 

H 

30 

2.33 

0.42 

10.00 

H 

31 

2.17 

0.58 

10.00 

H 

32 

2.08 

0.92 

10.00 

H 

33 

2.17 

0.42 

10.00 

H 

34 

2.25 

0.42 

10.00 

H 

35 

2.50 

0.00 

10.00 

H 

36 

2.67 

0.00 

10.00 

H 

37 

2.42 

0.00 

10.00 

H 

38 

2.42 

0.00 

10.00 

H 

39 

2.83 

0.00 

10.00 

H 

40 

2.25 

0.00 

10.00 

J 

1 

2.33 

0.00 

10.00 

J 

2 

2.33 

0.00 

10.00 

J 

3 

2.50 

0.00 

10.00 

J 

4 

2.67 

0.00 

10.00 

J 

5 

4.17 

0.00 

10.00 

J 

6 

3.00 

0.00 

10.00 

J 

7 

5.00 

0.00 

10.00 

J 

8 

2.17 

0. 42 

10.00 

J 

9 

2.00 

0.50 

10.00 

J 

10 

2.33 

0.33 

10.00 

J 

J1 

1.75 

0.75 

10.00 

J 

12 

2.17 

0.42 

10.00 

12.17 

12.17 

12.42 
12.08 
12.00 

12.50 

12.58 

12.42 
12.92 

12.25 

12.25 

12.00 

12.42 

12.50 

11.83 

12.83 
13.00 

13.17 

12.84 
12.83 
12.75 
12.15 
13.00, 

12.59 

13.67 

12.50 

12.67 

12.42 

12.42 
12.83 

12.25 

12.33 

12.33 

12.50 

12.67 

14.17 
13.00 
15.00 

12.59 

12.50 

12.66 

12.50 

12.59 


WEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


:  :  OPEN  :  CONCRETE  :  ROCK  :  TOTAL 

LINE  ;  HOLE  :  HOLE  :  DRILLED  :  DRILLED  ;  DEPTH 

NO.  :  NO.  :  LN.FT.  :  LN.FT.  :  LN.FT  :  LN.FT. 


J 

13 

2.17 

J 

14 

2.17 

J 

15 

2.92 

J 

16 

3.17 

J 

17 

3.00 

J 

18 

2.83 

J 

19 

2.50 

J 

20 

2.75 

J 

21 

2.75 

J 

22 

2.92 

J 

23 

2.83 

J 

24 

3.00 

J 

25 

3.00 

J 

26 

3.00 

J 

27 

1.92 

J 

28 

2.00 

J 

29 

2.17 

J 

30 

J.83 

J 

31 

2.00 

J 

32 

2.17 

J 

33 

2.08 

J 

34 

2.83 

J 

35 

2.83 

J 

36 

2.50 

J 

37 

2.83 

J 

38 

2.67 

J 

39 

2.33 

J 

40 

2.75 

L 

1 

4.17 

L 

2 

1.50 

L 

3 

1.75 

L 

4 

1.67 

L 

5 

1.67 

L 

6 

1.50 

L 

7 

2.00 

L 

8 

2.67 

L 

9 

1.00 

L 

10 

2  .00 

L 

11 

1.75 

L 

12 

1.75 

L 

13 

2.00 

L 

14 

2.08 

L 

15 

2.08 

0.58 

10.00 

12.  75 

0.33 

10.00 

12.50 

0.00 

10.00 

12.92 

0.00 

10.00 

13.17 

0.00 

10.00 

13.00 

0.00 

10.00 

12.83 

0.00 

10.00 

12.50 

0.00 

10.00 

12.75 

0. 00 

10.00 

12.75 

0.00 

10.00 

12.92 

0.00 

10.00 

12.82 

0.00 

10.00 

13.00 

0.00 

10.00 

13.00 

0.00 

10.00 

13.00 

0.92 

10.00 

12.84 

0.58 

10.00 

12.58 

0.42 

10.00 

12.59 

0.67 

10.00 

12.50 

0.50 

10.00 

12.50 

0.50 

10.00 

12.67 

0.58 

10.00 

12.66 

0.00 

10.00 

12.83 

0.00 

10.00 

12.83 

0.00 

10.00 

12.50 

0.00 

10.00 

12.83 

0.00 

10.00. 

12.67 

0.00 

10.00 

12.33 

0.00 

10.00 

12.75 

0.00 

10.00 

14.17 

1.75 

10.00 

13.25 

1.50 

10.00 

13.25 

1.67 

10.00 

13.34 

1.67 

10.00 

13.34 

1.17 

10.00 

12.67 

0.67 

10.00 

12.67 

0.00 

10.00 

12.67 

1.00 

10. 00 

12.00 

0.00 

10.00 

12.00 

0.33 

10.00 

12.08 

0.33 

10.00 

12.08 

0.58 

10.00 

12.58 

0.58 

10.00 

12.66 

0.58 

10.00 

12.66 

WEEP  HOLES 


i 


GALLIPOLIS  LOCKS 


LOCK  LATERALS 


AUX.  CHAMBER 


OPEN 

CONCRETE  : 

ROCK  : 

TOTAL  : 

:  LINE 

HOLE  ; 

HOLE 

DRILLED  : 

DRILLED  : 

DEPTH  : 

:  NO. 

NO.  : 

LN.FT. 

:  LN.FT.  : 

LN.FT  : 

LN.FT.  : 

L 

16 

1.75 

0.67 

10.00 

12.42 

L 

17 

1.75 

0.67 

10.00 

12.42 

L 

18 

1.83 

0.67 

10.00 

12.50 

L 

19 

1.67 

0.67 

10.00 

12.34 

L 

20 

1.83 

0.75 

10.00 

19.58 

L 

21 

2.58 

0.00 

10.00 

12.58 

L 

22 

1.00 

1.67 

10.00 

12.67 

L 

23 

1.58 

0.75 

10.00 

12.33 

L 

24 

1.75 

0.75 

10.00 

12.50 

L 

25 

1.89 

0.42 

10.00 

12.25 

L 

26 

1.92 

0.50 

10.00 

12.42 

L 

27 

1.75 

0.25 

10.00 

12.00 

L 

28 

1.33 

1.00 

10.00 

12.33 

L 

29 

1.92 

0.33 

10.00 

12.25 

L 

30 

1.83 

0.50 

10.00 

12.33 

L 

31 

1.92 

0.42 

10.00 

12.34 

L 

32 

1.83 

0. 58 

10.00 

12.41 

L 

33 

1.75 

0.58 

10.00 

12.33 

L 

34 

1.75 

0.58 

10.00 

J2.33 

L 

35 

1.92 

0.58 

10.00 

12.50 

L 

36 

1.50 

0.92 

10.00 

12.42 

L 

37 

1.67 

0.67 

10.00 

12.34 

L 

38 

1.75 

0.42 

10.00 

12.17 

L 

39 

1.83 

0.50 

10.00 

12.33 

L 

40 

1.83 

0.67 

10.00 

12.50 

N 

1 

1.92 

0.42 

10.00 

12.34 

N 

2 

1.92 

0.42 

10.00 

12.34 

N 

3 

2.00 

0.33 

10.00 

12.33 

N 

4 

2.00 

0.25 

10.00 

12.25 

N 

5 

1.92 

0.58 

10.00 

12.50 

N 

6 

1. 93 

1.50 

10.00 

13.33 

N 

7 

2.00 

0.50 

10.00 

12.50 

N 

8 

2.00 

0.42 

10.00 

12.42 

N 

9 

1.75 

0.75 

10.00 

12.50 

N 

10 

1.92 

0.92 

10.00 

12.84 

N 

11 

1.83 

1.50 

10.00 

13.33 

N 

12 

1.83 

3.00 

10.00 

14.83 

N 

13 

1.75 

3.92 

10.00 

15.67 

N 

14 

2.17 

4.33 

10.00 

16.50 

N 

15 

2.00 

4.67 

10.00 

16.67 

N 

16 

1.92 

3.33 

10.00 

15.25 

N 

17 

2.08 

0.58 

10.00 

12.66 

N 

18 

2.17 

0.58 

10.00 

12.75 

1 

i 


//-  A 


I 


WEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


:  :  OPEN  :  CONCRETE  :  ROCK  :  TOTAL 

LINE  :  HOLE  :  HOLE  :  DRILLED  :  DRILLED  :  DEPTH 

NO.  :  NO.  :  LN.FT.  :  LN.FT.  :  LN.FT  ;  LN.FT. 


N  :  19 

2.17 

N  :  20 

1.83 

N  :  21 

1.75 

N  :  22 

1.67 

N  :  23 

1.50 

H  :  24 

1. 67 

JV  ;  25 

1.50 

N  :  26 

1.92 

N  :  27 

1.92 

N  :  28 

1.83 

N  :  29 

2.00 

N  :  30 

1.92 

N  ;  31 

1.92 

N  ;  32 

1.83 

N  ;  33 

1.58 

N  ;  34 

2.00 

N  :  35  : 

1.92 

N  :  36 

1.75 

N  :  37 

2.00 

N  :  38 

1.67 

N  :  39 

1.83 

N  :  40 

1.83 

=====:  ===== 

11 

li 

II 

II 

11 

II 

II 

II 

P  :  1 

1.83  : 

P  :  2 

1.63  ; 

P  :  3 

1.92  : 

P  :  4 

1.92  ; 

P  :  5 

1.58  : 

P  :  6 

1.67  : 

P  ;  7 

1.67  : 

P  :  8 

1.92  : 

P  :  9 

1.50  ; 

P  :  10 

1.83  : 

P  :  11 

1.75  ; 

P  ;  12 

2.00  : 

P  ;  13 

2.00  : 

P  :  14 

1.50  : 

P  ;  15 

1.67  : 

P  :  16 

1.67  : 

P  :  17 

2.17  : 

P  :  18 

1.92  : 

P  :  19 

1.92  : 

P  :  20 

1.92  : 

P  :  21 

1.67  : 

0.42 

10.00 

12.59 

1.00 

10.00 

12.83 

1.25 

10.00 

13.00 

1.33 

10.00 

13.00 

1.58 

10.00 

13.  08 

1.50 

10.00 

13. 17 

1.67 

10.00 

13.17 

0.42 

10.00 

12.34 

1.58 

io.oo 

13.50 

1.92 

10.00 

13.75 

1.83 

10.00 

13.83 

2.17 

10.00 

14.09 

2.75 

10.00 

J4.67 

2.67 

10.00 

14.50 

4.00 

10.00 

15.58 

3.42 

16.  00 

15.42 

3.83 

10.00 

15.75 

3.08 

10.00 

14.83 

0.50 

10.00 

12.50 

0.50 

10.00 

12.17 

0. 33 

10.00 

12.16 

1.17 

10.00 

13.00 

II 

II 

II 

II 

II 

II 

II 

It 

II 

It 

II 

II 

M 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

0.50 

10.00 

12.33  : 

0.50 

10.00 

12.33  : 

0.83 

10.00 

12.75  : 

0.25 

10.00 

12.17  : 

0.42 

10.00 

12.00  : 

0.50 

10.00 

12.17  : 

1.83 

10.06 

13.50  : 

0.42 

10.00 

12.34  : 

0.67 

10.00 

13.17  : 

0.58 

10.00 

12.41  : 

0.42 

10.00 

12.17  : 

0.17 

10.00 

12.17  : 

0.25 

10.00 

12.25  : 

0.50 

10.00 

12.00  : 

0.50 

10.00 

12.17  : 

3.00 

10.00 

13.67  : 

2.33 

10.00 

14.50  ; 

3.33 

10. 60 

15.25  : 

3.08 

10.00 

15.00  : 

2.50 

10.00 

14.43  : 

0.75  : 

10.00 

12.42  : 

y/'/' 7 


4 


lt^£EP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


;  :  OPEN  :  CONCRETE  :  ROCK  :  TOTAL 

LINE  •  HOLE  :  HOLE  :  DRILLED  :  DRILLED  :  DEPTH 

NO.  :  NO.  :  LN.FT.  :  LN.FT.  ;  LN.FT  ;  LN.FT. 


p 

22 

1.92  : 

p 

23 

2.17  : 

p 

24 

1.58  : 

p 

25 

1.67  : 

p 

26 

1.83  : 

p 

27 

1.83  : 

p 

28 

1.67  : 

p 

29 

1.92  : 

p 

30 

2.00  : 

p 

31 

2.33  ; 

p 

32 

2.08  : 

p 

33 

1.92  : 

p 

34 

1.83  : 

p 

35 

1.67  : 

p 

36 

1.67  : 

p 

37 

1.67  : 

p 

38 

2.08  : 

p 

39 

1.58  : 

p 

40 

1.92  : 

11 

It 

II 

II 

II 

II 

11 

It 

II 

II 

11 

II 

II 

R 

1 

1.75 

R 

2 

1.75 

R 

3 

1.67 

R 

4 

1.75 

R 

5 

1.75 

R 

6 

1.92 

R 

7 

1.83 

R 

8 

2.00 

R 

9 

2.08 

R 

10 

2.17 

R 

IJ 

2.33 

R 

12 

1.42 

R 

13 

2.08 

R 

14 

2.00 

R 

15 

J.75 

R 

16 

1.67 

R 

17 

1.75 

R 

18 

1.83 

R 

19 

1.83 

R 

20 

1.67 

R 

21 

2.00 

R 

22 

2.08 

R 

23 

2.08 

R 

24 

2.00 

0.58 

10.00 

12.50  : 

0.50 

10.00 

12.67  : 

0.50 

10.00 

12.08  : 

0.33 

10.00 

12.00  : 

0.33 

10.00 

12.16  : 

0.42 

10.00 

12.25  : 

0.58 

10.00 

12.25  : 

0.33 

10.00 

12.25  : 

0.33 

10.00 

12.33  : 

0.00 

10.00 

12.33  : 

0.33 

10.00 

12.41  ; 

0.33 

10.00 

12.25  : 

0.67 

10.00 

J2.50  : 

2.75 

10.00 

14.42  : 

2.75 

10.00 

14.42  : 

3.08 

10.00 

14.75  : 

1.25 

10.00 

13.33  : 

1  .50 

10.00 

13.08  : 

1.67 

10.00 

13.59  : 

11 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

n 

II 

II 

II 

11 

11 

It 

tl 

II 

II 

11 

II 

It 

0.58 

10.00 

12.33 

0.25 

10.00 

12.00 

0.33 

10.00 

12.00 

0.92 

10.00 

12.67 

0.25 

10.00 

12.00 

0.17 

10.00 

12.09 

0.33 

10.00 

12.16 

0.50 

10.00 

12.50 

0.33 

10.00 

12.41 

0.17 

10.00 

12.34 

0. 53 

10.00 

12.66 

1.25 

10.00 

12.67 

0.92 

10.00 

13.00 

1.08 

10.00 

12.08 

0.50 

10.00 

12.25 

1.17 

10.00 

12.84 

1.58 

10.00 

12.33 

2.00 

10.00 

13.83 

2.33 

10.00 

14.16 

3.58 

10.00 

15.25 

0.67 

10.00 

12. 57 

0.33 

10.00 

12.41 

0.42 

10. 00 

12.50 

0.33 

10.00 

12 . 33 

WEEP  HOLES 


1 


GALLIPOLIS  LOCKS 


LOCK  LATERALS 
AUX.  CHAMBER 


LINE 

:  HOLE 

OPEN  : 
HOLE  : 

CONCRETE  : 
DRILLED  : 

ROCK  : 

DRILLED  : 

TOTAL 

DEPTH 

NO. 

:  NO. 

LN . FT .  : 

LN.FT.  : 

LN.FT  ; 

LN.FT. 

R 

25 

1.  75 

R 

26 

2.17 

R 

27 

2.25 

R 

28 

2.42 

R 

29 

2.50 

R 

30 

2.50 

R 

31 

2.58 

R 

32 

1.83 

R 

33 

1.83 

R 

34 

2.17 

R 

35 

2.00 

R 

36 

1.92 

R 

37 

1.75 

R 

38 

1.67 

R 

39 

1.83 

R 

40 

1.75 

II 

II 

11 

II 

li 

ii 

II 

II 

II 

11 

11 

II 

11 

T 

1 

1.67  : 

T 

2 

i.50  : 

T 

3 

1.75  ; 

T 

4 

2.00  : 

T 

5 

2.08  : 

T 

6 

1.83  : 

T 

7 

2.17  : 

T 

8 

2.50  : 

T 

9 

2.25  : 

T 

10 

2.25  : 

T 

11 

2.33  : 

T 

12 

2.25  : 

T 

13 

2.08  : 

T 

14 

1.83  : 

T 

15 

1.92  : 

T 

16 

1.83  : 

T 

17 

1.75  ; 

T 

18 

1.75  : 

T 

19 

1.75  ; 

T 

20 

1.92  : 

T 

21 

1.50  : 

T 

22 

1.83  : 

T 

23 

1.92  : 

T 

24 

1.58  : 

T 

25 

1.83  ; 

T 

26 

1.92  : 

T 

27 

i.50  : 

0.67 

10.00 

12.42 

0.17 

10.00 

12.34 

0.17 

10.00 

12.42 

0.33 

10.00 

12.75 

0.33 

10.00 

12.83 

0.25 

10.00 

12.75 

0.25 

10.00 

12.83 

0.25 

10.00 

12.08 

0.17 

10.00 

12.00 

0.33 

10.00 

12.50 

0.67 

10.00 

12.67 

0.83 

10.00 

12.75 

0.92 

10.00 

13.67 

2.33 

10.00 

14.00 

2.83 

10.00 

14. 56 

3.42 

10.00 

15.17 

II 

11 

11 

11 

11 

11 

11 

11 

11 

II 

11 

il 

II 

II 

11 

•  • 

•  • 

II 

II 

11 

II 

II 

11 

II 

11 

11 

0.33 

10.00 

12.00  : 

0.67 

10.00 

12.17  : 

0.42 

10.00 

12.17  : 

0.42 

10.00 

12.42  : 

0.50 

10.00 

12.58  : 

0.67 

10.00 

12.50  : 

0.33 

10.00  ■ 

12.50  : 

0.50 

10.00 

13.00  : 

0.75 

10.00 

13.00  : 

0.92 

10.00 

13.17  : 

0.83 

10.00 

13.16  : 

0.50 

10.00 

i2.75  ; 

0.42 

10.00 

12.50  : 

0.83 

10.00 

12.66  : 

0.92 

10.00 

12.84  : 

0.67 

10.00 

12.50  : 

0.92 

10.00 

12.67  : 

1.25 

10.00 

13.00  : 

1.58 

10.00 

13.33  : 

0.25 

10.00 

12.17  : 

0.50 

10.00 

12.00  : 

0.42 

10.00 

12.25  : 

0.67 

10.00 

12.59  : 

1.00 

10.00 

12.58  : 

1.08 

10.00 

12.91  : 

0.25 

10.00 

12.17  : 

0. 50 

10.00 

12.00  : 

i 

j 


I 


//-Z-f 


I 

i 

i 


IVEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


:  LINE 

HOLE  : 

OPEN 

HOLE 

CONCRETE  : 
DRILLED  : 

ROCK  : 

DRILLED  : 

TOTAL  : 

DEPTH  : 

:  NO. 

NO.  : 

LN . FT . 

:  LN . FT .  ; 

LN . FT  : 

LN.FT.  : 

T 

28 

1.75 

0.92 

10. 00 

12.67 

T 

29 

2.25 

0.58 

10.00 

12.83 

T 

30 

2.42 

0.33 

10. 00 

12.75 

T 

31 

2.42 

0.33 

10.00 

12.75 

T 

32 

2.50 

0.42 

10.00 

12.92 

T 

33 

2.33 

0.33 

10.00 

12.66 

T 

34 

2.17 

0.42 

10.00 

12.59 

T 

35 

1.83 

0.83 

10.00 

12.66 

T 

36 

1.75 

1.00 

10.00 

12.75 

T 

37 

1.67 

1.00 

10.00 

12.67 

T 

38 

1.67 

1.50 

10.00 

13.17 

T 

39 

1.67 

2.17 

10.00 

13.84 

T 

40 

1.58 

3.33 

10.00 

14. 9i 

V 

1 

2.00 

0.25 

10.00 

12.25 

V 

2 

2.00 

0.25 

10.00 

12.25 

V 

3 

1.92 

0.58 

10.00 

12.50 

V 

4 

1.67 

0.42 

10.00 

12.09 

V 

5 

1.92 

0.33 

10.00 

12.25 

V 

6 

1.75 

0.50 

10.00 

12.25 

V 

7 

2.00 

0.33 

10.00 

12.33 

V 

8 

1.17 

0.92 

10. 00 

12.09 

V 

9 

2.50 

0.42 

10.00 

12.92 

V 

10 

2.50 

0.58 

10.00 

13.08 

V 

11 

2.00 

1.08 

10.00 

13.08 

V 

12 

2.50 

0.33 

10.00 

12.83 

V 

13 

2.67 

0.25 

10.00 

12.92 

V 

J4 

2.58 

0.25 

10.00 

12.83 

V 

15 

1.83 

0.50 

10.00 

12.33 

V 

16 

1.75 

0.75 

10.00 

12.50 

V 

17 

1.75 

0.75 

10.00 

12.50 

V 

18 

1.83 

1.25 

10.00 

13.08 

V 

19 

1.75 

3.25 

10.00 

14. 00 

V 

20 

J.83 

2.33 

10.00 

14.16 

V 

21 

1.67 

2.17 

10.00 

13.84 

V 

22 

1.92 

0.42 

10.00 

12.34 

V 

23 

2.08 

0.25 

10.00 

12.33 

V 

24 

r  2.00 

0.67 

10.00 

12.67 

V 

25 

2.08 

0.58 

10.00 

12.66 

V 

26 

2.33 

0.17 

10.00 

12.50 

V 

27 

2.42 

0.17 

10.00 

12.59 

V 

28 

2.67 

0.42 

10.00 

13.09 

V 

29 

2.67 

0.67 

10.00 

13.34 

V 

30 

2.50 

0.75 

10.00 

13.50 

//-  ^ 


I 


WEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


LINE  :  HOLE 
NO .  :  NO . 

V  :  31' 

V  :  32 

V  :  33 

V  :  34 

V  :  35 

V  :  36 

V  :  37 

V  ;  38 

V  :  39 

V  :  40 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


OPEN 

HOLE 

ln.ft. 


CONCRETE 

drilled 

ln.ft. 


ROCK 

drilled 

LN.FT 


2.67  : 

2.50  ; 

2.33  : 

2.50  : 

1.92  : 

1.92  : 

1.83  ; 

1.83  : 

1.92  ; 

1.50  : 


0*42  :  10.00 

0*33  :  10.00 

0*25  :  10.00 

:  10.00 

0*33  :  10.00 

°*42  :  10.00 

1*17  :  10.00 

1*50  ;  10.00 

1*92  :  10.00 

2*67  :  10.00 


2.25  : 

2.17  : 

1.92  : 
1.92  : 

1.83  : 
2.00  ; 
2.58  : 

2.42  : 

2.50  : 

2.33  ; 

2.50  : 

2.42  : 

2.42  : 

1.92  : 

1.92  ; 

2.42  : 

1.83  : 

1.83  : 

1.83  ; 

1.75  : 

1.75  ; 

1.92  : 

1.92  ; 

1.75  : 

2.17  ; 
2.08  : 

2.17  : 
3.00  : 

2.67  : 

8.50  ; 

2.33  : 

2.50  : 
2.58  ; 


0.42  ; 
0.17  : 
0.42  : 
0.50  ; 
0.33  : 
0.67  : 
0.25  : 
0.50  ; 
0.25  : 
0.33  : 
0.33  : 
0.42  : 
0.25  ; 
0.92  : 
0.75  : 
0.50  : 
0.58  : 
0.50  : 
0.50  ; 
0.25  : 
0.58  : 
0.58  : 
0.58  : 
0.67  : 
0.33  : 
0.42  : 

1.17  ; 
0.25  : 
0.33  : 
0.50  : 
0.58  : 
0.33  : 
0.17  : 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00  ; 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
JO.  00 


total 

depth 

ln.ft. 

13.08  : 

12.83  : 
J2.58  ; 

12.67  : 
12.25  : 
12.34  : 
13.00  : 

13.33  ; 

13.84  : 

14.17  : 


12 

1.67 

12 

1.34 

12 

.34 

12 

.42 

12 

.16 

12 

.67 

12 

.83 

12 

.92 

12 

.75 

12 

.66 

12 

.83 

12, 

.84 

12. 

.67 

12. 

84 

12. 

67 

12. 

92 

12. 

41 

12. 

33  : 

12. 

33  ; 

12. 

00 

12. 

33 

12. 

50 

12.50  : 
12.42  : 
12.50  : 
12.50  ; 
13.34  : 
13.25  : 
13.00  : 
13.00  : 
12.91  : 
12.83  ; 
12.75  : 


W£EP  HOLES 


GALLIPOLIS  LOCKS 
LOCK  LATERALS 
AUX.  CHAMBER 


:  LINE" 

• 

• 

HOLE  : 

OPEN 

HOLE 

CONCRETE  : 
DRILLED  : 

ROCK  : 

DRILLED  : 

TOTAL  : 

DEPTH  : 

;  NO. 

NO.  : 

LN . FT . 

LN . FT .  : 

LN .  FT  : 

LN .  FT .  : 

X 

34 

3.05 

0.00 

10.00 

13.00 

X 

35 

2.58 

0.25 

10.00 

12.83 

X 

36 

2.50 

0.17 

10.00 

12.67 

X 

37 

1.92 

0.33 

10.00 

12.25 

X 

35 

1.83 

0.50 

10.00 

12.35 

X 

39 

1.83 

1.33 

10.00 

13.66 

X 

40 

1.92 

0.42 

10.00 

12.34 

TOTALS 


1,019.8 


265.9 


4,800.0 


6,088.5 


WEEP  HOLES 
GALLIPOLIS  LOCKS 
LOCK  FLOOR 
AUX.  CHAMBER 


:  LINE 

HOLE 

OPEN 

HOLE 

:  NO. 

NO.  I 

LN.FT. 

CONCRETE 

DRILLED 

LN.FT. 


ROCK 

DRILLED 

LN.FT. 


TOTAL 

DEPTH 

LN.FT. 


2.00 

2.17 

2.17 

2.25 

1.92 

2.00 

3.00 

3.00 

3.00 

2.42 

2.25 

5.00 


11 

II 

11 

11 

11 

2 

2.50 

0.67 

3 

1.92 

1.42 

5 

1.83 

0.83 

6 

2.00 

0.67 

7 

2.25 

0.42 

9 

2.25 

0.50 

10 

3.00 

0.00 

11 

3.00 

0.00 

12 

3.00 

0.00 

14 

2.33 

0.50 

15 

2.00 

0.67 

17 

4.00 

0.00 

•  • 

11 

II 

11 

II 

M 

II 

2 

2.33  : 

0.00 

3 

2.67  : 

0.67 

5 

1.33  : 

0.83 

6 

2.00  : 

0.92 

7 

2.00  : 

0.58 

9 

2.42  : 

0.33 

10 

3.00  : 

0.00 

11 

3.00  : 

0.00 

12 

3.00  : 

0.00 

14 

2.42  : 

0.58 

15 

1.83  : 

1.17 

17 

4.00  : 

0.00 

II 

II 

11 

11 

11 

11 

11 

II 

11 

II 

11 

11 

11 

11 

11 

1.17 

0.92 

0.42 

0.42 

0.58 

0.42 

0.00 

0.00 

0.00 

0.33 

0.58 

0.00 


3.75 
3.50 
3.21 
2.92 

2.75 


0.00 

0.00 

0.00 

0.00 

0.00 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


13.17 

13.09 

12.59 

12.67 

12.50 

12.42 

13.00 

13.00 

13.00 

12.75 

12.83 

15.00 

13.17 

13.34 

12.66 

12.67 

12.67 

12.75 

13.00 

13.00 

13.00 

12.83 

12.67 

14.00 

12.33 

13.34 
12.16 
12.92 
12.58 

12.75 
13.00 
13.00 
13.00 
13.00 
13.00 
14.00 

13.75 
13.50 
13.21 
12.92 

12.75 


WEEP  HOLES 


GALLIPOLIS  LOCKS 


LOCK  FLOOR 


AUX.  CHAMBER 


OPEN  : 

CONCRETE  : 

ROCK  : 

TOTAL  : 

:  LINE 

HOLE 

HOLE  : 

DRILLED  : 

DRILLED  : 

DEPTH  : 

:  NO. 

NO. 

LN . FT . : 

LN . FT .  ; 

LN . FT .  : 

LN . FT .  : 

L 

6 

2.67 

0.00 

10.00 

12.67  : 

L 

7 

2.46 

0.00 

10.00 

12.46  : 

L 

8 

2.50 

0.00 

10.00 

12.50  : 

L 

9 

2.50 

0.00 

10.00 

12.50  : 

L 

10 

3.00 

0.00 

10.00 

13.00  : 

L 

11 

3.08 

0.00 

10.00 

13.08  : 

L 

12 

2.83 

0.00 

10.00 

12.83  : 

L 

13 

2.75 

0.00 

10.00 

12.75  : 

L 

14 

2.67 

0.00 

10.00 

12.67  : 

L 

15 

3.00 

0.00 

10.00 

13.00  : 

L 

16 

2.92 

0.00 

10.00 

12.92  : 

L 

17 

2.75 

0.00 

10.00 

12.75  : 

M 

1 

3.75 

0.00 

10.00 

13.75  : 

M 

2 

3.50 

0.00 

10.00 

13.50  : 

M 

3 

3.25 

0.00 

10.00 

13.25  ; 

M 

4 

3.33 

0.00 

10.00 

13.33  : 

M 

5 

2.75 

0.00 

10.00 

12.75  : 

M 

6 

2.88 

0.00 

10.00 

12.88  : 

M 

7 

2.67 

0.00 

10.00 

12.67  : 

M 

8 

2.33 

0.00 

10.00 

12.33  : 

M 

9 

2.42 

0.00 

10.00 

12.42  : 

M 

10 

2.75 

0.00 

10.00 

12.75.  : 

M 

11 

3.33 

0.00 

10.00 

13.33  : 

M 

12 

2.88 

0.00 

10.00 

12.88  : 

M 

13 

2.67 

0.00 

10.00 

12.67  : 

M 

14 

2.67 

0.00 

10.00 

12.67  : 

M 

15 

2.75 

0.00 

10.00 

12.75  : 

M 

16 

2.83 

0.00 

10.00 

12.83  : 

M 

17 

2.97 

0.00 

10.00 

12.97  : 

tl 

II 

II 

II 

11 

II 

tl 

II 

II 

II 

II 

II 

11 

II 

II 

II 

tl 

II 

II 

M 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

M 

II 

II 

II 

II 

It 

II 

II 

II 

:  N 

1 

3.17 

0.00 

10.00 

13.17 

:  N 

2 

3.00 

0.00 

10.00 

13.00 

:  N 

3 

2.92 

0.00 

10.00 

12.92 

:  N 

4 

3.00 

0.00 

10.00 

13.00 

:  N 

5 

3.00 

0.00 

10.00 

13.00 

:  N 

6 

2.85 

0.00 

10.00 

12.85 

:  N 

7 

2.46 

0.00 

10.00 

12.46 

:  N 

8 

2.25 

0.00 

10.00 

12.25 

:  N 

9 

2.50 

0.00 

10.00 

12.50 

:  N 

10 

2.92 

0.00 

10.00 

12.92 

:  N 

11 

2.75 

0.00 

10.00 

12.75 

:  N 

12 

3.08 

0.00 

10.00 

13.08 

:  N 

13 

2.75 

0.00 

10.00 

12.75 

1 


WEEP  HOLES 
GALLIPOLI S  LOCKS 
LOCK  FLOOR 
AUX.  CHAMBER 


OPEN  : 


:  LINE 

;  HOLE 

:  HOLE 

:  NO. 

:  NO. 

:  LN .  FT 

11 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

II 

It 

II 

11 

:  N 

14 

:  2.75 

:  N 

15 

:  2.83 

:  N 

16 

;  2.75 

:  N 

17 

:  3.83 

II 

II 

II 

11 

II 

II 

11 

II 

II 

0 

1 

3.67 

0 

2 

2.88 

0 

3 

2.50 

0 

4 

2.79 

0 

5 

2.75 

0 

6 

2.63 

0 

7 

2.42 

0 

8 

2.33 

0 

9 

2.42 

0 

10 

2.75 

0 

11 

3.00 

0 

12 

2.92 

0 

13 

2.75 

0 

14 

2.67 

0 

15 

2.67 

0 

16 

2.92 

0 

17 

2.42 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

p 

1 

3.79 

p 

2 

3.54 

p 

3 

2.92 

p 

4 

2.33 

p 

5 

2.67 

p 

6 

2.58 

p 

7 

2.42 

p 

8 

2.33 

p 

9 

2.50 

p 

10 

2.75 

p 

11 

2.75 

p 

12 

3.00 

p 

13 

2.75 

p 

14 

2.17 

p 

15 

3.33 

p 

16 

3.33 

p 

17 

4.38 

II 

II 

II 

II 

11 

II 

II 

II 

II 

It 

11 

If 

II 

11 

II 

II 

Q  : 

1  : 

3.63 

Q  : 

2  : 

3.46 

Q  : 

3  : 

3.42 

CONCRETE  :  ROCK 

DRILLED  :  DRILLED 
LN . FT .  :  LN . FT . 


0.00 

:  10.00 

0.00 

:  10.00 

0.00 

:  10.00 

0.00 

:  10.00 

II 

It 

11 

II 

II 

II 

II 

II 

II 

II 

II 

11 

11 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

It 

II 

It 

II 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

0.00 

10.00 

TOTAL 
DEPTH 
LN . FT . 

12.75 

12.83 

12.75 

13.83 

13.67 
12.88 
12.50 

12.79 

12.75 
12.63 

12.42 

12.33 

12.42 

12.75 
13.00 

12.92 

12.75 

12.67 

12.67 

12.92 

12.42 

13.79 
13.54 

12.92 

12.33 

12.67 
12.58 

12.42 

12.33 
12.50 

12.75 

12.75 
13.00 

12.75 
12.17 

13.33 

13.33 
14,38 

13.63 

13.46 

13.42 
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:  .  LINE 

HOLE 

OPEN  : 
HOLE  : 

CONCRETE  : 
DRILLED  : 

ROCK  : 
DRILLED  : 

TOTAL  : 

DEPTH  : 

:  NO. 

NO. 

LN . FT . : 

LN . FT .  : 

LN.FT.  : 

LN.FT.  : 

Q 

4 

3.17 

0.00 

10.00 

13.17  : 

Q 

5 

2.88 

0.00 

10.00 

12.88  : 

Q 

6 

2.54 

0.00 

10.00 

12.54  : 

Q 

7 

2.58 

0.00 

10.00 

12.58  : 

Q 

8 

2.50 

0.00 

10.00 

12.50  : 

Q 

9 

2.67 

0.00 

10.00 

12.67  : 

Q 

10 

2.75 

0.00 

10.00 

12.75  : 

Q 

11 

3.00 

0.00 

10.00 

13.00  : 

Q 

12 

2.92 

0.00 

10.00 

12.92  : 

Q 

13 

2.75 

0.00 

10.00 

12.75  : 

Q 

14 

2.92 

0.00 

10.00 

12.92  : 

Q 

15 

3.83 

0.00 

10.00 

13.83  : 

Q 

16 

3.08 

0.00 

10.00 

13.08  : 

Q 

17 

4.50 

0.00 

10.00 

14.50  : 

R 

1 

4.29 

0.00 

10.00 

14.29  : 

R 

2 

3.96 

0.00 

10.00 

13.96  : 

R 

3 

3.29 

0.00 

10.00 

13.29  : 

R 

4 

2.75 

0.00 

10.00 

12.75  : 

R 

5 

2.92 

0.00 

10.00 

12.92  : 

R 

6 

3.42 

0.00 

10.00 

13.42  : 

R 

7 

3.58 

0.00 

10.00 

13.58  : 

R 

8 

3.75 

0.00 

10.00 

13.75  : 

R 

9 

3.08 

0.00 

10.00 

13.08  : 

R 

10 

3.58 

0.00 

10.00 

13.58  : 

R 

11 

4.42 

0.00 

10.00 

14.42  : 

II 

II 

It 

It 

II 

II 

II 

It 

11 

II 

II 

II 

11 

II 

II 

It 

II 

II 

It 

II 

II 

11 

II 

II 

11 

II 

II 

II 

II 

II 

11 

II 

11 

:  S 

1 

3.67 

0.00 

10.00 

13.67 

:  S 

2 

4.42 

0.00 

10.00 

14.42 

:  S 

3 

3.42 

0.00 

10.00 

13.42 

:  S 

4 

4.50 

0.00 

10.00 

14.50 

:  S 

5 

3.75 

0.00 

10.00 

13.75 

:  S 

6 

4.54 

0.00 

10.00 

14.54 

TOTALS 


451.0 


15.60 


1,550.0 


2,016.63 


i 


line  ;  HOLE 
NO.  :  NO. 


WEEP  HOLES 

gallipolis  locks 
lock  floor 
main  chamber 


OPEN  : 

hole 
LN . FT .  : 

4.88  : 

2.33  : 
2.54  : 

2.67  : 
3.00  : 

2.79  : 

2.67  : 
2.29  : 

2.38  : 

2.42  : 

2.88  : 
3.00  ; 
2.71  : 

2.83  : 
2.17  : 
2.00  : 
1.92  : 

4.67  ; 

2.38  : 

2.38  : 

2.58  : 
3.08  : 

2.50  : 
2.46  ; 

2.42  ; 

2.33  : 

2.42  : 

2.75  : 

2.75  : 

2.50  : 

2.33  : 

1.79  ; 

1.79  : 

1.75  ; 


CONCRETE  : 
DRILLED  ; 
LN.FT.  : 


0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 

0.00  ; 
0.00  ; 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


ROCK 

drilled 

LN.FT. 

10.00  ; 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  ; 
10.00  ; 
10.00  : 
10.00  ; 
10.00  : 
10.00  : 

10.00  :* 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 


4.58  : 

2.42  : 

2.33  : 

2.33  : 

2.83  : 

2.75  : 

2.88  : 

2.83  : 


0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 


10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  ; 
10.00  ; 
10.00  : 
10.00  : 


total 

depth 

LN.FT. 

14.88  : 

12.33  ; 
12.54  : 

12.67  : 
13.00  : 

12.79  ; 

12.67  : 
12.29  : 

12.38  : 

12.42  : 

12.88  : 
13.00  : 
12.71  : 

12.83  ; 
12.17  : 
12.00  : 
11.92  : 

14.67  :* 

12.38  : 

12.38  : 

12.58  : 
13.08  : 

12.50  : 
12.46  : 

12.42  : 

12.33  : 
13-.42  : 

12.75  : 

12.75  : 

12.50  : 

12.33  : 

11.79  : 

11.79  : 

11.75 

14.58 

12.42  : 

12.33  : 

12.33  : 

12.83  ; 

12.75  : 

12.88  : 

12.83  : 


WEEP  HOLES 


GALLIPOLI S  LOCKS 
LOCK  FLOOR 
MAIN  CHAMBER 


:  :  OPEN  :  CONCRETE  :  ROCK  :  TOTAL 

LINE  :  HOLE  :  HOLE  :  DRILLED  :  DRILLED  :  DEPTH 

NO.  ;  NO.  :  LN.FT.  :  LN.FT.  :  LN.FT.  :  LN.FT. 


c 

9  : 

2.42 

c 

10  : 

2.92 

c 

11  : 

2.92 

c 

12  : 

2.88 

c 

13  ; 

2.50 

c 

14  : 

2.67 

c 

15  : 

2.25 

c 

16  : 

2.13 

c 

17  : 

2.79 

M 

II 

II 

II 

11 

D 

1 

3.67 

D 

2 

2.67 

D 

3 

2.08 

D 

4 

2.08 

D 

5 

3.13 

D 

6 

2.63 

D 

7 

2.54 

D 

8 

2.58 

D 

9 

2.56 

D 

10 

2.58 

D 

11 

2.58 

D 

12 

2.63 

D 

13 

2.67 

D 

14 

1.79 

D 

15 

1.79 

D 

16 

1.83 

D 

17 

1.92 

E 

1 

4.38 

E 

2 

2.75 

E 

3 

2.29 

E 

4 

2.17 

E 

5 

2.42 

E 

6 

2.88 

E 

7 

2.83 

E 

8 

2.42 

E 

9 

2.33 

E 

10 

2.38 

E 

11 

3.00 

E 

12 

2.20 

E 

13 

1.79 

E 

14 

1.75 

E 

15 

2.00 

E 

16 

1.83 

0.00  :  10.00  :  12.42 
0.00  :  10.00  :  12.92 
0.00  :  10.00  :  12.92 
0.00  :  10.00  :  12.88 
0.00  ;  10.00  :  12.50 
0.00  :  10.00  :  12.67 
0.00  :  10.00  :  12.25 
0.00  :  10.00  :  12.13 
0.00  :  10.00  :  12.79 

0.00  :  10.00  :  13.67 
0.00  :  10.00  :  12.67 
0.00  :  10.00  :  12.08 
0.00  :  10.00  :  12.08 
0.00  :  10.00  :  13.13 
0.00  :  10.00  :  12.63 
0.00  :  10.00  :  12.54 
0.00  :  10.00  :  12.58 
0.00  :  10.00  :  12.56 
0.00  :  10.00  :  12.58 
0.00  ;  10.00  :  12.58 
0.00  :  10.00  :  12.63 
0.00  :  10.00  :  12.67 
0.00  :  10.00  :  11.79 
0.00  :  10.00  :  11.79 
0.00  :  10.00  :  11.83 
0.00  :  10.00  :  11.92 

0.00  :  10.00  :  14.38 
0.00  :  10.00  ;  12.75 
0.00  :  10.00  :  12.29 
0.00  :  10.00  :  12.17 
0.00  :  10.00  :  12.42 
0.00  :  10.00  :  12.88 
0.00  :  10.00  :  12.83 
0.00  ;  10.00  ;  12.42 
0.00  :  10.00  :  12.33 
0.00  :  10.00  :  12.38 
0.00  :  10.00  :  13.00 
0.00  :  10.00  :  12.20 
0.00  :  10.00  :  11.79 
0.00  :  10.00  ;  11.75 
0.00  :  10.00  :  12.00 
0.00  :  10.00  :  11.83 
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:  LINE 

HOLE  : 

:  NO. 

NO.  : 

E 

17 

:  F 

1 

F 

2 

:  F 

3 

F 

4 

:  F 

5 

:  F 

6 

;  F 

7 

:  F 

8 

:  F 

9 

:  F 

10 

F 

11 

:  F 

12 

F 

13 

:  F 

14 

:  F 

15 

:  F 

16 

F 

17 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

G 

1  : 

:  G 

2  : 

G 

3  ; 

:  G 

4  : 

:  G 

5  : 

:  G 

6  : 

:  G 

7  : 

:  G 

8  : 

:  G 

9  : 

G 

10  : 

:  G 

11  : 

:  G 

12  : 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

H  : 

1  : 

H  : 

2  : 

H  : 

3  : 

H  : 

4  : 

H  : 

•  « 

5  : 

GALLIPOLIS  LOCKS 
LOCK  FLOOR 
MAIN  CHAMBER 


OPEN 
HOLE 
LN . FT . 

:  CONCRETE 
:  DRILLED 
:  LN.FT. 

:  ROCK 

:  DRILLED 
:  LN.FT. 

:  TOTAL 

:  DEPTH 

:  LN.FT. 

2.04 

0.00 

10.00 

12.04 

4.29 

0.00 

10.00 

14.29 

2,25 

0.00 

10.00 

12.25 

2.25 

0.00 

10.00 

12.25 

2.29 

0.00 

10.00 

12.29 

2.67 

0.00 

10.00 

12.67 

2.75 

0.00 

10.00 

12.75 

2.46 

0.00 

10.00 

12.46 

2.33 

0.00 

10.00 

12.33 

2.42 

0.00 

10.00 

12.42 

2.21 

0.00 

10.00 

12.21 

3.08 

0.00 

10.00 

13.08 

3 . 08 

0.00 

10.00 

13.08 

1.83 

0.00 

10.00 

11.83 

1.83 

0.00 

10.00 

11.83 

1 . 92 

0.00 

10.00 

11.92 

1.83 

0.00  ; 

10.00 

11.83 

2.29 

0.00 

10.00 

12.29 

=  =  =  =  =  =  =  ==  = 

4.75 

0.00 

10.00 

14.75 

2.50 

0.00 

10.00 

12.50 

2.08 

0.00 

10.00 

12.08 

2.42 

0.00 

10.00 

12.42 

2.42 

0.00 

10.00 

12.42 

2.42 

0.00 

10.00 

12.42 

2.08 

0.00 

10.00 

12.08 

1.83 

0.00 

10.00 

11.83 

1.83 

0.00 

10.00 

11.83 

1.96 

0.00 

10.00 

11.96 

N/A 

N/A 

N/A 

N/A 

2 . 67 

0.00 

10.00 

12.67 

======== 

4.83 

0.00 

10.00 

14.83 

2.67 

0.00 

10.00 

12.67 

2.42 

0.00 

10.00 

12.42 

3.13 

0.00 

10.00 

13.13 

3 . 92 

0.00 

10.00 

13.92 

AEROSPRAY®  70  binder  is  the  latest  development  in  polymeric  soil  stabilizers  and  dust  control 
agents.  It  functions  to  reduce  and  eliminate  surface  erosion  caused  by  wind  and  rain.  At  low 
treatment  levels,  AEROSPRAY  70  binder  works  as  an  effective  binding  agent  which  also  forms  a 
surface  film  coating  when  used  in  higher  concentrations. 


Advantages  ‘  Principal  Uses 


.  EXCELLENT  RESULTS - 
Stabilizes  surface  soil  and  prevents 
erosion  by  wind  and  rain  while  leaving 
the  esthetic  appearance  of  the  treated 
area  unaffected. 

e  ECONOMICAL- 

AEROSPRAY  70  binder  controls  dust  in 
areas  of  light  traffic  without  the  need  for 
costly  surface  treatments. 

.  STABLE  - 

Extremely  resistant  to  sunlight  and 
completely  safe  for  both  germinating  and 
growing  plants. 

.  EASY  TO  USE  &  SAFE  TO  HANDLE  - 
AEROSPRAY  70  presents  no  fire  or 
explosion  hazards  either  in  storage  or 
during  application. 


AEROSPRAY  70  binder  has  been  proved 
effective  in  a  wide  range  of  stabilization 
problems  on  several  types  of  soils  and  mine 
tailings  under  varying  environmental  con¬ 
ditions.  Some  areas  where  AEROSPRAY  70 
binder  might  be  used  effectively  include: 

Agriculture 

.  As  a  binder  to  prevent  erosion  during 
seed  germination  in  establishment  of 
vegetative  cover. 

.  To  prevent  damage  to  seedlings  by  dust 
blown  from  adjacent  locations. 

Aviation 

•  The  suppression  of  dust  on  the  perimeter 
areas  of  runways  and  taxiways. 

•  Used  in  conjunction  with  the  construc¬ 
tion  of  runways,  taxiways,  and  hanger 
ramps  at  secondary  airports. 


AdT  X  jp 
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Conservation 

•  Sand  dune  stabilization. 

•  Dust  suppression. 

•  Erosion  control. 

Construction 

•  Dust  suppression  on  job  sites. 

•  To  complement  road  construction. 

•  As  a  binder  for  both  seeds  and  hay  mulch 
on  newly  graded  slopes  and  roadway 
embankments. 

The  Home 

•  As  an  aid  in  establishing  lawns  by 
preventing  seed  bed  erosion  during 
germination,  expecially  in  high  slope 
areas. 

•  The  construction  of  walkways. 


Mining 

•  The  stabilization  of  tailings  piles  to 
control  environmental  pollution. 

•  To  minimize  the  losses  incurred  in 
transporting  crushed  coal,  or  ore  in  open 
vehicles;  such  as,  railroad  cars,  tracks,  and 
ships,  etc,,  by  binding  the  exposed  sur¬ 
face. 

Water  Management 

•  Water  catchments. 

•  Pond  liners. 

•  Irrigation  ditch  liners. 


Typical  Properties 


AEROSPRAY  70  binder  is  supplied  in  concentrated  form,  and  requires  only  dilution 
with  water  in  the  field  to  the  desired  level  for  application.  Typical  properties  of  AERO- 
SPRAY  70  binder  as  supplied  are: 


Appearance  . . 

Film  . . . . . 

Total  Solids  . . 

Avera9e  Weight  per  Gallon  at  20^C.  . . 

pH«t25“C  . . 

Viscosity,  Brookfield  No.  4  spindle  at  60  rpm. 
Storage  Subility . 


Dilution  Stability 


MtIky'White,  viscous  liquid 
Colorless,  transparent, 
non-reemulsifiablf 
60  ±  1%  by  weight 
9.25  lb. 

4  to  6 

1,800  to  3,800  cpt. 

Excellent;  avoid  prolonged  storage 
temperatures  above  1  lO^F.  or 
exposure  to  freezing  (32*F.) 
Excellent 
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Aehospmy'/O 

binder 

the  dilution  ratio  and  application  rate  of 
AEROSPRAY  70  binder  and  the  degree  of 
compaction  and  panicle  size  distribution  of 
the  substrate. 

Binding  .  ^ 

When  AEROSPRAY  70  binder  is  mixed 
with  1  part  or  more  of  water  and  applied  to 
non-compacted  substrates  similar  to  sand,  no 
surface  film  will  be  formed.  Instead,  the 
imxture  wUl  penetrate  into  the  matrix  and 
bind  the  individual  particles.  Experience  has 
shown  that  the  depth  of  penetration  is  more 
dependent  upon  the  quantity  of  solution, 
applied  rather  than  its  concentration*  Figure  I 
illustrates  this  for  solutions  of  AEROSPRAY 
70  binder  and  water  ranging  from  I  part 
AEROSPRAY  70  binder  in  1  part  water  to  1 
part  AEROSPRAY  70  binder  in  20  parts 
water.  The  mixtures  in  the  example  were 
applied  to  a  sandy  silt  extracted  from  lower 
New  York  Bay. 

FIGURE  1 

PENETRATION  OF  AEROSPRAY  70  BINDER  IN  PORT  ELIZABETH,  NJ.,  SOIL 


SOIL  SURFACE 


The  binding  and  film  forming  properties 
of  AEROSPRAY  70  binder  result  from  the 
coalescing  of  the  polymer  particles  as  the 
water  is  lost  by  evaporation  into  the  air,  or  by 
absorption,  into  the  surrounding  substrate 
matrix.  Drying  time  is  dependent  upon  several 
factors,  including  the  dilution  ratio,  appli* 
cation  rate,  and  environmental  conditions 
such  as  wind  velocity,  temperature  and 
relative  humidity.  It  can  range  from  twenty 
minutes  to  several  hours.  To  achieve  optimum 
results,  AEROSPRAY  70  should  not  be 
applied  when  the  soil  temperature  is  lower 
than  about  45®F. 

AEROSPRAY  70  will  provide  a  coating 
that  can  be  made  to  vary  from  a  tough 
continuous  surface  film  of  polymer  to  an 
almost  imperceptible  web  of  microscopic 
threads  which  fill  the  interstitial  voids  in  the 
soil  matrix,  literally  tying  the  particles 
together.  The  characteristics  of  the  ^coating 
are  dependent  upon  several  things;  primarily 
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Figure  2  shows  the  distribution  of  particle 
sizes  in  the  test  soil.  Information  about  the 
structure  of  the  substrate  to  which  the 
AEROSPRAY  70  will  be  applied  is  helpful  in 
determining  optimum  application  rates, 
because  results  are  heavily  dependent  on  the 
substrate  characteristics.  An  increase  in  the 
proportion  of  larger  particles,  as  for  example, 
in  coarse  sand,  would  result  in  greater  pene¬ 
tration  for  a  given  quantity  of  AEROSPRAY 
70  binder.  Where  there  arc  greater  percentages 
of  fine  particles,  as  in  soils  rich  in  clay, 
penetration  is  reduced.  Under  these  condi¬ 
tions,  AEROSPRAY  70  binder  will  form  a 
surface  film  with  very  little  penetration  when 
applied  in  a  solution  of  1,2,  or  more  parts 
AEROSPRAY  70  binder  to  1  part  water,  as 
described  above. 

The  strength  of  the  layer  of  bound  soil 
will  increase  with  increasing  AEROSPRAY  70 
binder  concentration  for  a  fixed  application 
rate.  The  permeability  of  the  treated  soil  will 
decrease.  This  is  because  of  the  manner  in 
which  AEROSPRAY  70  binder  performs  its 


function  in  dilute  mixtures.  The  individual 
soil  particles  are  laced  together  by  a  web  of 
polymeric  bridges.  As  the  quantity  of 
AEROSPRAY  70  binder  is  increased,  the 
network  of  bridges  becomes  more  intricate, 
until  all  the  voids  in  the  soil  matrix'  a?^filM 
with  the  polymer.  The  desirability  or  undesk- 
ability  of  completely  filling  all  of  the  void 
space  in  a  given  substrate  layer  will,  of  course, 
depend  upon  the  cost-performance  objectives 
of  the  particular  application.  In  the  stabiliza¬ 
tion  of  walkways,  parking  lots,  and  other 
light-trafficked  surfaces,  a  strong  impermeable 
surface  is  desired,  and  a  relatively  heavy 
appUcation  of  AEROSPRAY  70  binder, 
perhaps  in  a  mixture  of  1  part  AEROSPRAY 
70  binder  to  1  part  water,  and  applied  at  the 
rate  of  0.5  or  more  gallons  per  square  yard 
would  be  required.  The  optimum  rate  of 
application  and  dilution  ratio  should  be 
determined  by  preliminary  examination  on  a 
sample  of  the  material  to  be  treated,  followed 
by  a  small  field  test. 


FIGURE  2 

PORT  ELIZABETH  SAND:  PARTICLE  SIZE  VS.  PER  CENT  PASSING 
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If  AEROSPRAY  70  binder  is  applied 
lightly,  in  dilutions  of  I  part  to  20  or  more 
parts  of  water,  at  gallons  per  square  yard;  a 
high  degree  of  binding  can  be  expected,  but 
the  surface  will  remain  permeable  to  water  to 
the  extent  that  seeds  will  germinate  through 
the  bound  layer.  This  feature  is  invaluable  in 
situations  where  the  desired  objective  is  long¬ 
term  erosion  control.  The  seeds  will  be  held  in 
place  by  the  polymeric  web  until  they  have  a 
chance  to  germinate.  Upon  germination,  the 
plant  cover  will  break  up  the  bound  layer,  and 
establish  itself  as  the  first  line  of  defense 
against  erosion. 

Treatment  with  AEROSPRAY  70  will 
substantially  reduce  evaporation  losses.  This  is 


particularly  important  in  areas  where  farming 
is  conducted  under  conditions  where  water  is 
scarce  or  where  water  must  be  brought  in  by 
irrigation. 

Figure  3  illustrates  moisture  loss  for 
samples  of  sand  treated  ivith  various  concen¬ 
trations  of  AEROSPRAY  70  binder’ranging 
from  one  part  AEROSPRAY  70  binder  in  ten 
parts  water  to  one  part  AEROSPRAY  70 
binder  in  fifty  parts  of  water.  At  the  begin¬ 
ning  of  the  experiment  half  of  the  samples 
contain  10  per  cent  by  weight  of  water.  Note 
that  the  untreated  sand  lost  nearly  three  times 
as  much  water  in  one  week  as  did  sample  E. 
Note  that  even  a  treatment  with  a  very  dilute 
solution  of  AEROSPRAY  70  binder  (sample 
A)  was  of  significant  benefit. 


FIGURE  3 

MOISTURE  LOSS  THROUGH  PORT  ELIZABETH  SAND 
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Continuous  Filins 

Very  concentrated  mixtures,  containing 
more  than  2  parts  of  AEROSPRAY  70  binder 
per  part  of  water,  form  a  continuous  Dim  \ 
when  applied  to  substrates  that  are  highly  . 
compacted,  contain  a  high  percentage  of  fine  ; 
particles,  or  both.  An  example  of  tl^  type  of  , 
substrate  is  compacted  clay.  Application  of 
concentrated  AEROSPRAY  70  binder  mix-  i 
tures  on  clay  wiU  produce  a  tough,  contm-  ^ 
uous  film,  impermeable  to  water  when  s 
applied  at  a  rate  of  1  to  3  gallons  per  square 
yard.  This  is  suitable  for  surfaces  subjected  to 
intermittent  Ught  vehicular  traffic,  such  as 
highway  shoulders,  airport  ramps  and  Uxi- 
ways,  and  temporary  road  surfaces. 


Application  Techniques 

AEROSPRAY  70  binder  requires  only 
dilution  with  water  to  prepare  it  f6r  use. 
Although  exceptionally  stable  to  dilution 
with  hard  water,  it  is  good  practice  to  use  the 
cleanest  water  available  for  dilution  and 


equipment  clean-up. 

Dilution  of  two  parts  AEROSPRAY  70 
binder  with  1  part  of  water,  by  volume, 
results  in  a  fluid  consistency  suitable  for  spray 
or  spreader  application.  However,  the  excel¬ 
lent  dilution  stability  of  the  material  jwnnits 
further  reduction  to  meet  specific  application 
demands.  Experience  has  shown  that  simple 
mixing  ratios  in  the  following  range  will  cover 
most  requirements: 


Pirt  of  Volumo-  . 
AEROSPRAY 
70 

2 
1 
1 
1 
1 


ApfxoxIrMti  Solklt, 

Pw  Cmtt 

by  Wii^ 

. .  41.1 

1-. . 

. 31.5 

10  .. 

.  5.8 

20  .. 

.  2.9 

SO  .. 

.  1.2 

AEROSPRAY  70  can  be  used  to  line  farm 
ponds  and  irrigation  canals  to  reduce  the  loss 
of  water  by  penetration  into  the  surrounding 


soil.  If  the  film  liner  is  damaged  by  livestock, 
etc.,  it  can  easily  be  repaired  by  simply 
pouring  some  fresh  AEROSPRAY  70  binder 
over  the  tear.  The  new  material  will  bond 
securely  to  the  old  to  form  a  seal.  For 
appUcations  with  less  severe  sctvicyequire- 
ments  than  those  described  abbvt,  the 
quantity  of  AEROSPRAY  70  binder  can 
sharply  reduced.  The  optimum  dilution  ratio 
and  application  rate  arc  dictated  by  the 
characteristics  of  the  substrate  and  the  desired 
results  of  the  treatment. 


As  a  general  rule,  the  best  practice  is  to 
add  the  water  to  the  material  rather  than  the 
reverse.  Use  a  recirculating  pump  for  mixmg  if 
the  application  tank  is  not  equipped  with  a 
stirrer.  Manual  mixing  of  drum  quantities  will 
suffice*  to  produce  a  homogeneous  disperaon. 

When  10  per  cent  water  is  added  to 
AEROSPRAY  70  binder,  the  viscosity  of  the 
mixture  is  reduced  considerably.  When  20  per 
cent  or  more  water  is  added  to  AEROSPRAY 
70  binder,  the  viscosity  approaches  that  of 
water.  This  coupled  with  the  excellent 
mechanical  stability  of  AEROSPRAY  70 
allows  a  wide  latitude  in  the  selection  of 
methods  of  application  of  AEROSPRAY  70. 

In  general,  any  method  that  will  cause  the 
mixture  to  strike  the  surface  in  a  low  speed 
spray  with  uniform  coverage  is  acceptable. 

Application  Equipment 

The  specific  design  of  application  equip¬ 
ment  will  be  determined  by  the  typography 
of  the  job  site.  In  general,  much  of  the 
equipment  that  b  available  for  application  of 
liquid  fertilizers  and  insecticides,  and  for 
spreading  asphalt  emulaons  can  be  used  to 
apply  AEROSPRAY  70  with  Uttle  or  no 
modification.  Such  equipment  can  be  pur¬ 
chased  with  oversize  tires  to  permit  itsu«on 
unstable  surfaces,  like  sand  dunes.  Hand-held 
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pressure  sprayers,  commonly  used  for  ajh 
plying  insecticides  can  be  used  for  small  jobs 
or  for  patching.  A  gravity  feed  water  sprinkler 
truck  can  be  used  for  applying  the  material  to 
roadways,  shoulders,  parking  lots,  and  other 
similar  surfaces.  The  environment  of  each 
specific  job  will  guide  the  selection  of  the 
proper  application  equipment. 

In  any  case,  the  application  system  should 
consist  of  a  tank  for  mixing  and  storing 
AEROSPRAY  70  binder  and  water,  and  one 
or  more  spray  nozzles.  The  energy  necessary 
for  spraying  the  material  can  be  supplied  by 
pumping,  or  by  pressurizing  the  hold  tank. 
Suitable  pumps  include  the  Scries  151 
“Viking**  pump,  the  “Blackmcr”  type  GL 
sliding  vane  pump,  and  the  “Waukesha 
Duaiobe”  pump.  Centrifugal  pumps  can  be 
used  for  handling  diluted  AEROSPRAY  70 
binder  and  water  mixtures.  The  concentrate  is 
much  to  viscous  for  efficient  use  of  centrifu¬ 
gals.  A  “Moyno**  pump,  fitted  with  a  stainless 
shaft  and  rotor,  ^so  provides  excellent  ser¬ 
vice. 

In  all  cases,  pump  shafts  and  bearings 
should  be  provided  with  a  water-proof 
lubricant  sealed  off  from  the  circulating 
AEROSPRAY  70.  Since  it  is  a  water  based 
material,  AEROSPRAY  70  is  not  self  lubri¬ 
cating.  If  it  is  allowed  to  leak  into  the  pump 
bearings,  rubbing  friction  may  cause  it  to 
coalesce  on  bearing  surfaces  and  may  cause 
the  pump  to  bind. 

Spray  nozzles  should  be  selected  to  give  a 


co^  droplet  spray  at  the  desired  delivery 
rate.  High  shear  forces  in  the  nozzle,  caused 
by  improper  nozzle  configuration,  or  exces¬ 
sive  spraying  pressure  are  to  be  avoided,  as 
they  will  cause  the  product  to  atomize  and,  in 
effect,  spray  dry  on  its  way  .to  target 
substrate.  A  Model  %  T9S20lriozzle.  supplied^ 
by  Spraying  Systems.  lnc,.<^ has  “been  used 
effectively  to^Tbducc  Tflat  fan  spray  pattern 
with  low  atomization  at  approximately  2flr 
gallons  per  minute  with  40  psi.  nozzle  pres¬ 
sure.*  Application  rates  can  be  increased  by 
selecting  a  larger  nozzle  of  a  similar  configura¬ 
tion  or  by  teaming  several  nozzles  on  a  spray 
bar.  It  is  best  to  position  the  nozzle  between 
6  and  12  inches  above  the  target  to  minimize 
material  losses. 

Equipment  clean-up  is  simple  and  easy, 
but  must  be  done  before  the  coating  dries 
out.  Equipment  should  also  be  clean 
BEFORE  use.  Tanks  and  lines  need  only  be 
washed  with  water  containing  a  small 
quantity  of  detergent.  In  general,  it  is  desir¬ 
able  to  start  with  a  minimum  of  added  water 
under  recirculation,  and  then  gradually 
increase  the  dilution  while  draining  the 
equipment.  Flush  with  fresh  water  imtil  it 
runs  clear. 

As  with  all  aqueous  systems,  AERO¬ 
SPRAY  70  will  promote  rusting  of  plain  steel. 
Corrosion  resistant  materials  arc  desirable  for 
permanent  installations.  Galvanized  iron, 
brass,  or  other  zinc  containing  mixtures 
should  not  be  used. 
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SHIPPING 

AEROSPRAY  70  binder  is  available  in  bulk  shipment,  as  well  as  in  50-55  gallon  fiber  or  steel, 
non-returnable  drunis  (500  lbs.  net  wt.) 


TECHNICAL  SERVICE 

Technical  Service  and  information  for  making  the  best  use  of  this  product  are  available 
through  your  Cyanamid  Sales  Representative  or  nearest  Sales  Office. 


Specification 

AEROSPRAY®  70  ’binder,  a  polyvinyl  acetate  emubion  resin, 
containing  60  i  \%  total  soUds  by  weight,  shall  be  applied  in 
accordance  with  manufacturer’s  recommendations. 
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MATERIAL  SAFETY  DATA 


DATE:  10/08/82 


PRODUCT 

IDENTIFICATION 

TRADEMARK: 

AEROSPRAY®  70  Binder 

SYNONYMS: 

None 

CHEMICAL  FAMILY: 

Polyvinylacetate  Latex 

MOLECULAR  FORMULA; 

Mixture 

MOLECUI^R  WGT.: 

Mixture  •  ^ 

WARNING 

NO  WARNING  STATEMENT 

HAZARDOUS 

INGREDIENTS 

COMPONENT  CAS.  NO.  %  .  TWA/CEILING  RPFFBFNnp 

No  Permissible 

Exposure  Limits 
(PEL),  have  been 
established  by  OSHA 

NFPA  HAZARD 
RATING 

Not  Established 

HEALTH  HAZARD 
INFORMATION 

EFFECTS  OF^ 
OVEREXPOSURE: 

iriDCT  Air\. 

Acute  wal  (rat)  and  acute  dermal  (rabbit)  LO50  values 
^ respectively.  No 
appreaable  skin  imtation  was  produced  during  primary 
irntatjon  studies  with  rabbits.  ^  ^  ^ 

illff affected  areas  of  skin  with 
soap  and  water. 


4025#  2  07ArrB'#3 


EMERGENCY  PHONE;  201/835-3100 

AMERICAN  CYANAMID  COMPANY.  WAYNE.  NEW  JERSEY  07470 


*  f  r 


FIRE  AND 

FLASH  POINT: 

Not  Available 

EXPLOSION 

HAZARD 

FLAMMABLE  LIMITS 
(%  BY  VOL): 

Not  Available 

INFORMATION 

AUTOIGNITION  TEMP; 

Not  Available 

DECOMPOSITION  TEMP: 

Not  Available  ’ 

FIRE  FIGHTING: 

Use  water,  carbon  dioxide  or  dry  chemicai  to  extinguish 
fires.  Wear  self-contained,  positive  pressure  breathing 
apparatus  and  full  firefighting  protective  clothing. 

REACTIVITY  DATA 

STABILITY: 

CONDITIONS  TO  AVOID; 

Stable 

None  known 

POLYMERIZATION: 
CONDITIONS  TO  AVOID: 

Will  Not  Occur 

None  known 

INCOMPATIBLE 

MATERIALS; 

Strong  oxidizing  agents;  strong  acids,  alkalies. 

HAZARDOUS 

DECOMPOSITION 

PRODUCTS; 

• 

Thermal  decomposition  or  combustion  may  produce 
carbon  monoxide  and/or  carbon  dioxide. 

PHYSICAL 

PROPERTIES 

APPEARANCE  AND 
ODOR: 

White,  milky  viscous  liquid;  mild  odor 

BOILING  POINT: 

212  F  (100  C) 

MELTING  POINT: 

F;  ~0  C  (freezing  point) 

VAPOR  PRESSURE: 

Similar  to  water 

SPECIFIC  GRAVITY; 

~1.10 

VAPOR  DENSITY: 

Similar  to  water 

%  VOLATILE  (BY  VOL); 

40% 

OCTANOL/HiO 

PARTITION  COEF.: 

Not  Available 

pH; 

Not  Available 

SATURATION  IN  AIR 
(BY  VOL); 

Similar  to  water 

EVAPORATION  RATE: 

Similar  to  water 

SOLUBILITY  IN  WATER: 

Dispersible 

MSOS  NO.  0288-01 
AEROSPRAY®  70  Binder 


EXPOSURE 
CONTROL  METHODS 


Engineering  controls  are  not  usually  necessary,  H  good  hygiene  practices  are  strictly 
followed.  Respiratory  protection  is  generally  not  required  during  normal  operations. 
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SPILL  OR  LEAK  STEPS  TO  BE  TAKEN  IN  Cover  sptlls  with  some  inert  absorbent  material;  sweep 

PROCEDURES  CASE  MATERIAL  IS  up  and  place  In  a  waste  disposal  container.  Flush  area 

RELEASED  OR  SPILLED:  with  water. 


WASTE  DISPOSAL  Disposal  must  be  made  in  accordance  with  applicable  governmental  regufAons. 


SPECIAL  HANDLING  AND  None 

PRECAUTIONS  STORAGE/OTHER: 


Marvin  A.  Friadman,  Ph.0..  Oirtctor  o(  Toxicology  and  Product  Safaty 


This  information  is  grvar)  without  any  warranty  or  rtprasantaiion.  Wa  do  not  assuma  any  Itgal  rasportsibaity  for  tama.  nor  do  wa  giva  parmission 
in^xamant,  or  racommartdation  tti  practica  any  pataniad  irwantion  without  a  Hcartsa.  It  is  offtrad  toialy  for  your  considaration.  invasbsation  and 
varificabon.  Bafora  uiine  any  product  raad  its  labal.  '  '  ' 


Section  XII 


SECTION 


TITLE 


(N) 


(0) 


Phase  I 
•1  River  wall 
•2  Middle  Wall 
•3  D/S  Main  Chamber 
•4  D/S  Main  Chamber 
•5  D/S  Aux .  Chamber 
.6  D/s  Aux.  Chamber 


Miter  Gate  Sill 
Bulkhead  Sill 
Miter  Gate  Sill 
Bulkhead  Sill 


Phase  II 
. 1  River  Wall 
.2  Middle  Wall 
.3  Land  Wall 


(P) 


Phase  III 

•1  U/S  Main  Chamber 
•2  U/S  Main  Chamber 
■3  U/S  Aux.  Chamber 
•4  U/S  Aux.  Chamber 


Miter  Gate  Sill 
Erag.  Gate  Sill 
Miter  Gate  Sill 
Emg.  Gate  Sill 


PAGE 


12-N.l-l  TO  12-N.1-6 
12-N.2-1  TO  12-N.2-4 
12-N.3-1  TO  12-N.3-2 
12-N.4-1  TO  12-N.4-2 
12-P.5-1  TO  12-N.5-2 
12-N.6-1  TO  12-N.6-2 


12-0.1-1  TO  12-0.1-4 
12-0.2-1  TO  12-0.2-8 
12-0.3-1  TO  12-0.3-5 


12-P.l-l  TO  12-P.2-2 
12-P.2-1  TO  12-P.2-2 
12-P.3-1  TO  12-P.3-2 
12-P.4-1  TO  12-P.4-2 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  I 
RIVER  WALL 


z:  —  zz 

II 

11 

II 

11 

li 

II 

II 

II 

li 

1 

MONO 

* 

STATION 

NO. 

• 

NO. 

NO. 

1 

R-30 

13+31. 5B 

2 

R-30 

13+21 . 5B 

3 

R-30 

13+11. 5B 

4 

R-31 

13+01. 5B 

5 

R-31 

12+96. 5B 

6 

R-31 

12+81. 5B 

7 

R-31 

12+71 . 5B 

8 

R-31 

12  +  61 . 5B 

9 

R-31 

12+51. 5B 

10 

R-32 

12+41. 5B 

11 

R-32 

12+31. 5B 

12 

R-32 

12+21. 5B 

13 

R-32 

* 

12+11. 5B 

14 

R-33 

• 

• 

12+01. 5B 

15 

• 

R-33 

11+91. 5B 

16 

• 

• 

R-33 

11+82. 5B 

17 

R-33 

11+72. 5B 

18 

R-33 

11+63. 5B 

19 

R-34 

9 

11+53 . 5B 

20 

R-34 

9 

9 

11+44. 5B 

21 

R-34 

11+35. 5B 

22 

R-34 

11+25. 5B 

23 

R-34 

11+15. 5B 

24 

R-34 

11+05. 5B 

25 

R-34 

9 

10+95. 5B 

26 

R-35 

9 

9 

10+85. 5B 

27 

• 

R-35 

9 

10+75. 5B 

28 

• 

R-35 

9 

9 

10+65. 5B 

29 

• 

R-35 

9 

9 

10+55. 5B 

30 

• 

R-36 

9 

9 

10+46. 5B 

31 

# 

• 

R-36 

9 

9 

10+37. 5B 

32 

R-36 

10+27. 5B 

33 

R-36 

10+17. 5B 

34 

• 

R-37 

10+07. 5B 

35 

• 

• 

R-37 

09+97. 5B 

36 

# 

• 

R-37 

09+87 . 5B 

37 

• 

R-37 

9 

9 

09+77. 5B 

:  HOLE  :  DRILL  : 
:  NO.  :  FOOTAGE: 

R-Ol-P  ;  10.00  : 

R-Ol-S  :  10.00  : 

R-02-P  ;  10.00  : 

R-02-S  :  10.00  : 

R-03-P  :  10.00  : 

R-03-S  :  10.00  : 

R-04-P  :  10.00  : 

R-04-S  :  10.00  : 

R-05-P  :  10.00  : 

R-05-S  :  10.00  : 

R-06-P  :  10.00  : 

R-06-S  :  10.00  : 

R-07-P  :  10.00  : 

R-07-S  :  8.00  : 

R-08-P  :  8.00  : 

R-08-S  :  8.00  : 

R-09-P  :  8.00  : 

R-09-S  :  8.00  : 

R-IO-P  :  6.50  : 

R-IO-S  :  6.50  : 

R-ll-P  :  6.50  : 

R-ll-S  :  6.50  : 

R-12-P  :  6.50  : 

R-12-S  :  6.50  : 

R-13-P  :  8.00  : 

R-13-S  :  8.00  : 

R-14-P  :  8.00  : 

R-14-S  :  8.00  : 

R-15-P  :  8.00  : 

R-15-S  :  10.00  : 

R-16-P  :  10.00  : 

R-16-S  :  10.00  : 

R-17-P  :  10.00  : 

R-17-S  :  10.00  : 

R-18-P  :  10.00  : 

R-18-S  :  10.00  : 

R-19-P  :  10.00  : 


REDRILL:  PRESS  GROUT  : 
FOOTAGE:  TEST  CWT  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.01  :  0.00  : 

0.00  :  0.28  :  4.20  : 

0.00  :  0.04  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.01  :  0.00  : 

0.00  :  0.02  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.03  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.11  :  0.00  : 

0.00  :  1.18  :  12.00  : 

0.00  :  0.07  :  0.00  : 

0.00  :  0.15  :  0.00  : 

0.00  :  0.12  :  0.00  : 

0.00  :  0.04  :  0.00  : 

0.00  :  0.19  :  0 . 00  : 

0.00  :  0.01  :  0.00  : 

0.00  ;  0.02  :  0.00  : 

0.00  :  0.02  :  0.00  : 

0.00  :  0.01  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.04  :  0.00  : 

0.00  :  0.00  :  0.00  : 

0.00  :  0.05  :  0.00  : 

0.00  :  0.17  :  0.00  : 

0.00  :  0.18  :  0.00  : 

0.00  :  0.15  :  0.00  : 

0.00  :  0.03  :  0.00  : 

0.00  :  1.33  :  14.60  : 

0.00  :  0.06  :  0.00  : 

0.00  :  1.35  :  7.20  : 

0.00  :  0.03  :  0.00  : 

0.00  :  1.32  :  0.40  : 

0.00  :  0.08  :  0.00  : 

0.00  :  1.28  :  16.60  : 


fZ-'O.!-/ 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  I  ZONE  I 

river  wall 


mono  :  STATION  :  HOLE 
NO.  :  NO.  :  NO. 


DRILL 

footage 


:  38  :  R-37 

:  39  :  R-38 

:  40  :  R_38 

•  41;  R— 3  8 

:  42  ;  R-38 

:  43  :  R-38 

:  44  :  R-38 

:  45  :  R-39 

46  :  R-39 
:  47  :  R-39 

:  48  :  R-39 

:  49  :  R-39 

:  50  :  R-40 

:  51  :  R-40 

:  52  :  R-40 

53  :  R-40 
:  54  :  R-40 

55  :  R-41 
•  56  :  R-41 

•*  57  ;  R-41 

:  58  ;  R-41 

:  59  :  R-42 

:  60  :  R-42 

:  61  ;  R-42 

:  62  :  R-42 

:  63  :  R-42 

:  64  :  R-43 

65  :  R-43 

•  66  :  R-43 

:  67  :  R-43 

:  68  :  R-44 

:  69  :  R-44 

••  70  :  R-44 

:  71  :  R-44 

:  72  :  R-45 

:  73  :  R-45 

••  74  :  R-45 


09+67. 5B:  R-19-S 
09+57. 5B;  R-20-P 
09+47. 5B:  R-20-3 
09+37. 5B;  R-21-P 
09+28. 5B:  R-21-S 
09+18. 5B:  R-22-P 
09+08. 5B:  R-22-S 
08+98. 5B:  R-23-P 
08+88. 5B:  R-23-S 
08+87. 5B:  R-24-P 
08+68. 5B:  R-24-S 
08+58. 5B:  R-25-P 
08+48. 5B:  R-25-S 
08+38. 5B:  R-26-P 
08+28. 5B:  R-26-S 
08+18. 5B:  R-27-P 
08+08. 5B:  R-27-S 
07+98. 5B:  R-28-P 
07+89. 5B:  R-28-S 
07+79. 5B;  R-29-P 
07+70. 5B:  R-29-S 
07+60. 5B:  R-30-P 
07+51. OB:  R-30-S 
07+41. 5B:  R-31-p 
07+32. 5B;  R-31-S 
07+22. 5B:  R-32-P 
07+12. 5B:  R-32-S 
07+02. 5B:  R-33-P 
06+92. 5B:  R-33-S 
06+82. 5B:  R-34-p 
06+72. 5B:  R-34-S 
06+62. 5B:  R-35-p 
06+53. 5B:  R-35-S 
06+44. 5B:  R-36-P 
06+34. 5B;  R-36-S 
06+24. 5B:  R-37-p 
06+15. OB:  R-37-S 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

8.00 

8.00 

8.00 

8.00 

8.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 


redrill :  PRESS 
FOOTAGE:  TEST 

0*00  :  0.02  : 
0.00  :  0.01  : 
0.00  :  0.00  : 
0.00  :  0.01  : 
0.00  :  0.00  : 
0.00  :  0.08  : 
0.00  :  0.02  : 
0.00  :  0.24  : 
0.00  :  0.03  : 
0.00  :  2.40  : 
0.00  :  0.00  : 
0.00  :  0.12  : 
0.00  :  0.00  : 


0.00 

2.60 

0.00 

0.01 

0.00 

2.20 

0.00 

0.15 

0.00 

2.40 

0.00 

0.01 

0.00 

0.09 

0.00 

0.02 

0.00 

0.08 

0.00 

0.04 

0.00 

0.00 

0.00 

0.00  : 

0.00 

:  0.00 

0.00 

;  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.02 

0.00 

0.01 

0.00 

0.09 

0.00 

0.10 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

GROUT  : 
CWT 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.80  : 
0.00  : 
61.80  : 
0.00  : 
0.00  : 
0.00  : 
32.70  : 
0.00  : 
0.10  : 
0.00  : 
7.10  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  I  ZONE  I 
RIVER  WALL 


:  MONO  ;  STATION  : 
NO.  :  NO.  :  NO. 

75  ;  R-45  :  06+06. 5B: 

76  :  R-45  :  05+96. 5B: 

77  :  R-46  :  05+86. 5B: 

78  ;  R-46  :  05+76. 5B; 

79  ;  R-46  :  05+66. 5B: 

80  :  R-46  :  05+56. 5B: 

81  :  R-47  :  05+46. 5B: 

82  :  R-47  :  05+37. 5B: 

83  :  R-47  :  05+28. 5B: 

84  :  R-47  :  05+18. 5B: 


HOLE 

:  DRILL 

NO. 

:  FOOTAGE 

========= 

R-38-P 

13.00 

R-38-S 

13.00 

R-39-P 

13.00 

R-39-S 

13.00 

R-40-P 

13.00 

R-40-S 

13.00 

R-41-P 

10.00 

R-41-S 

10.00 

R-42-P 

10.00  : 

R-42-S 

10.00  ; 

redrill :  PRESS  GROUT 
FOOTAGE :  TEST  CWT 

0.00  :  0.00  :  0^00 

0.00  :  0.01  :  0.00 

0.00  :  0.04  :  0.00 

0.00  :  0.00  ;  0.00 

0.00  :  0.02  :  O.OO 

0.00  :  0.01  :  0.00 

0.00  :  2.99  :  18.10 

0.00  :  0.01  :  0.00 

0.00  :  3.13  ;  32.40 

0.00  :  0.15  :  0.00 


TOTALS 


855.00 


0.00 


N/A 


208.00  ; 


gallipolis  lock  and  dam 

DRILLING  &  GROUTING 
PHASE  I  ZONE  II 

river  wall 


NO 


:  mono  :  STATION  :  HOLE 
•  NO.  :  NO.  :  no. 


1  :  R-30 

2  :  R-30 

3  :  R-30 

4  :  R-31 

5  :  R-31 

6  :  R-31 

7  :  R-31 

8  :  R-31 

9  :  R-31 

10  :  R-32 

11  :  R-32 

12  :  R-32 

13  :  R-32 

14  ;  R-33 

15  :  R-33 

16  :  R-33 

17  :  R-33 

18  :  R-33 

19  :  R-34 

20  :  R-34 

21  :  R-34 

22  :  R-34 

23  :  R-34 

24  :  R-34 

25  :  R-34 

26  :  R-35  : 

27  :  R-35 

28  :  R-35 

29  :  R-35 

30  :  R-36 

31  :  R-36 

32  :  R-36 

33  :  R-36 

34  :  R-37 

35  :  R-37 

36  :  R-37 

37  :  R-37 


13+31. 5B:  R-Ol-P  ; 
13+21. 5B:  R-Ol-S  • 
13+11. 5B:  R-02-P  : 
13+01. 5B:  R-02-S  : 
12+96. 5B:  R-03-P  : 
12+81. 5B:  R-03-S  : 
12+71. 5B:  R-04-P  : 
12+61. 5B;  R-04-S  : 
12+51. 5B:  R-05-P  : 
12+41. 5B:  R-05-S  : 
12+31. 5B:  R-06-P  : 
12+21. 5B:  R-06-S  : 
12+11. 5B:  R-07-P  : 
12+01. 5B:  R-07-S  : 
11+91. 5B:  R-08-P  : 
11+82. 5B:  R-08-S  : 
11+72. 5B:  R-09-P  : 
11+63. 5B:  R-09-S  : 
11+53. 5B;  R-IO-P  : 
11+44. 5B:  R-IO-S  : 
11+35. 5B;  R-ll-p  ; 
11+25. 5B:  R-ll-s  : 
11+15. 5B:  R-12-P  : 
11+05. 5B:  R-12-S  : 
10+95. 5B:  R-13-P  : 
10+85. 5B:  R-13-S  : 
10+75. 5B:  R-14-P  ; 
10+65. 5B;  R-14-S  : 
10+55. 5B:  R-15-P  ; 
10+46. 5B:  R-15-S  : 
10+37. 5B:  R-16-P  : 
10+27. 5B:  R-16-S  : 
10+17. 5B:  R-17-P  : 
10+07. 5B:  R-17-S  : 
09+97. 5B;  R-18-P  ; 
09+87. 5B:  R-18-S  : 
09+77. 5B:  R-19-P  : 


drill  :  REDRILL 
FOOTAGE:  FOOTAGE 


PRESS 

TEST 


GROUT  : 
CWT  : 


10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  ; 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  : 
10.00  : 
10.00  : 


0.00 
0.00 
5.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
10.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


;  0.00  : 
:  0.00  : 
0.00  ; 
0.03  : 
0.00  : 
0.04  : 
0.02  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.09  ; 
0.04  : 
0.00  : 
0.01  : 
0.01  : 
0.45  : 
0.29  : 
0.31  : 
0.25  : 
0.07  : 
0.04  : 
0.01  : 
0.03  : 
0.01  : 
0.17  : 
0.07  : 
0.14  : 
0.01  : 
0.01  : 
0.01  : 
0.01  : 
0.22  : 
0.16  : 
0.01  : 


0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
2.00  : 
0.00  : 
0.30  : 
1.70  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
1.80  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


0.00 

0.00 

0.00 

0.00 


0.03 

0.09 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  II 
RIVER  WALL 


:  MONO  : 

STATION  :  HOLE 

• 

NO. 

:  NO.  : 

NO.  :  NO. 

. 

=  =  = 

_ 

38 

:  R-37  : 

09+67. 5B:  R-19-S 

39 

:  R-38  : 

09+57. 5B:  R-20-P 

40 

:  R-38  ; 

09+47. 5B:  R-20-S 

41 

:  R-38  : 

09+37. 5B:  R-21-P 

42 

:  R-38  : 

09+28. 5B:  R-21-S 

43 

:  R-38  : 

09+18. 5B:  R-22-P 

44 

:  R-38  : 

09+08. 5B:  R-22-S 

45 

:  R-39  : 

08+98. 5B:  R-23-P 

46 

:  R-39  : 

08+88. 5B:  R-23-S 

47 

:  R-39  : 

08+87. 5B:  R-24-P 

48 

:  R-39  : 

08+68. 5B:  R-24-S 

49 

:  R-39  : 

08+58. 5B:  R-25-P 

50 

:  R-40  : 

08+48. 5B:  R-25-S 

51 

:  R-40  : 

08+38. 5B:  R-26-P 

52 

:  R-40  : 

08+28. 5B:  R-26-S 

53 

:  R-40  : 

08+18. 5B:  R-27-P 

54 

:  R-40  : 

08+08. 5B:  R-27-S 

55 

:  R-41  : 

07+98. 5B:  R-28-P 

56 

:  R-41  : 

07+89. 5B:  R-28-S 

57 

:  R-41  : 

07+79. 5B:  R-29-P 

58 

:  R-41  : 

07+70. 5B:  R-29-S 

59 

:  R-42  : 

07+60. 5B:  R-30-P 

60 

:  R-42  : 

07+51. OB:  R-30-S 

61 

:  R-42  : 

07+41. 5B:  R-31-P 

62 

:  R-42  : 

07+32. 5B:  R-31-S 

63 

:  R-42  : 

07+22. 5B:  R-32-P 

64 

:  R-43  : 

07+12. 5B:  R-32-S 

65 

:  R-43  : 

07+02. 5B:  R-33-P 

66 

:  R-43  : 

06+92. 5B:  R-33-S 

67  :  R-43  :  06+82. 5B:  R-34-P  : 

68  :  R-44  :  06+72. 5B:  R-34-S  : 

69  :  R-44  :  06+62. 5B:  R-35-P  : 

70  :  R-44  :  06+53. 5B:  R-35-S  : 

71  :  R-44  :  06+44. 5B:  R-36-P  : 

72  :  R-45  :  06+34. 5B:  R-36-S  : 

73  :  R-45  :  06+24. 5B:  R-37-P  : 

74  :  R-45  ;  06+15. OB:  R-37-S  : 


DRILL 

FOOTAGE 

:  REDRILL:  PRESS 
:  FOOTAGE:  TEST 

GROUT 

CWT 

II 

II 

II 

II 

II 

II 

10.00 

0.00  :  0.07  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.06  : 

0.00 

10.00 

0.00  :  0.07  : 

0.00 

10.00 

0.00  :  0.02  : 

0.00 

10.00 

0.00  :  0.14  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

10.00 

10.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.44  : 

14.30 

10.00 

10.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.12  : 

0.00 

10.00 

10.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.19  : 

0.00 

10.00 

0.00  :  0.02  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.02  : 

0.00 

10.00 

0.00  :  0.09  : 

0.00 

10.00 

0.00  :  0.06  : 

0.00 

10.00 

0.00  :  0.11  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

10.00 

0.00  :  0.03  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.04  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.02  : 

0.00 

10.00 

0.00  :  0.07  : 

0.00 

10.00 

0.00  :  0.31  : 

1.00 

10.00 

0.00  :  0.06  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.05  : 

0.00 

10.00 

0.00  :  0.00  : 

0.00 

10.00 

0.00  :  0.01  : 

0.00 

GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  II 
RIVER  WALL 


:  MONO  :  STATION  : 

NO.  :  NO.  :  NO.  : 

75  :  R-45  :  06+06. 5B: 

76  :  R-45  :  05+96. 5B: 

77  :  R-46  :  05+86. 5B: 

78  :  R-46  :  05+76. 5B: 

79  :  R-46  :  05+66. 5B: 

80  ;  R-46  :  05+56. 5B 

81  :  R-47  :  05+46. 5B 

82  :  R-47  :  05+37. 5B 

83  :  R-47  :  05+28. 5B 

84  :  R-47  :  05+18. 5B 


HOLE 

NO. 

:  DRILL 
FOOTAGE 

R-38-P 

10.00 

R-38-S 

10.00 

R-39-P 

10.00 

R-39-S 

10.00 

R-40-P 

10.00 

R-40-S 

10.00 

R-41-P 

10.00 

R-41-S 

10.00 

R-42-P 

10.00  : 

R-42-S 

10.00  ; 

REDRILL:  PRESS 

GROUT 

FOOTAGE:  TEST 

CWT 

II 

11 

II 

II 

II 

II 

II 

II 

11 

11 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

0.00  :  0.04 

0.00 

0.00  :  0.15 

0.00 

0.00  :  0.05 

0.00 

0.00  :  0.16  : 

0.00 

0.00  :  0.02  ; 

0.00 

0.00  :  0.03  ; 

0.00 

0.00  :  0.00  ; 

0.00 

0.00  :  0.00  : 

0.00 

0.00  :  0.01  : 

0.00 

TOTALS 


840.00 


45.00 


N/A 


21.1 


gallipolis  lock  and  dam 
drilling  &  GROUTING 

PHASE  I  ZONE  I 

middle  wall 


MONO 

NO. 


STATION  :  HOLE 
NO .  :  NO . 


•  .1  :  M-15 

•  2  ;  M-16 

•  3  ;  M~ 1 6 

:  4  :  M-16 

5  :  M-16 
:  6  :  M-17 

:  7  :  M-17 

8  :  M-17 

9  :  M-17 
10  :  M-18 

:  11  :  M-18 

:  12  :  M-18 

:  13  :  M-18 

•  14  :  M-19 

:  15  :  M-19 

:  16  :  M-19 

•  17  :  M-19 

:  18  :  M-19 

:  19  :  M-20 

:  20  :  M-20 

•'  21  :  M-20 

22  :  M-20  : 
•*  23  :  M-21 

:  24  :  M-21 

:  25  :  m-21 

•  26  :  M-21 

•  27  :  M-21 

:  28  :  M-22 

:  29  :  M-22 

30  :  M-22 

•  31  :  M-22 

32  :  M-23 

•  3  3  j  M—  2  3 

:  34  :  M-23 

:  35  :  m-23 


08+77. 5B:  M-24-P 
08+67. 5B:  M-24-S 
08+57. 5B:  M-25-P 
08+47. 5B:  M-25-S 
08+37. 5B:  M-26-P 
08+27. 5B:  M-26-S 
08+17. 5B:  M-27-P 
08+07. 5B:  M-27-S 
07+97. 5B:  M-28-P 
07+94. 5B:  M-28-S 
07+84. 5B:  M-29-P 
07+74. 5B;  M-29-S 
07+64. 5B:  M-30-P 
07+55. OB;  M-30-S 
07+46. OB;  M-31-P 
07+37. OB;  M-31-S 
07+28. OB;  M-32-P 
07+18. 5B;  M-32-S 
07+08. 5B;  M-33-P 
06+98. 5B;  M-33-S 
06+88. 5B;  M-34-p 
06+73. 5B;  M-34-S  • 
06+63. 5B;  M-35-P 
06+53. 5B;  M-35-S 
06+43. 5B;  M-36-P 
06+34. 5B;  M-36-S 
06+25. 5B;  M-37-p 
06+16. 5B;  M-37-S 
06+07. 5B;  M-38-P 
06+01. 5B;  M-38-S 
05+95. 5B;  M-39-p 
05+89. 5B;  M-39-S 
05+83. 5B;  M-40-P 
05+74. 5B;  M-40-S 
05+65. 5B;  M-41-p 


DRILL 

FOOTAGE 


14.00 
14.00 
14.00  : 
14.00  ; 
14.00  : 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  : 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  : 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 
14.00  ; 


redrill ;  PRESS 
FOOTAGE;  TEST 


GROUT  ; 
CWT  : 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0*01  :  0.00 

O'Ol  ;  0.00  : 

1-39  ;  7.30  ; 

0*00  ;  0.00  ; 
1*21  ;  2.60  ; 
0*00  ;  0.00  ; 
0.12  ;  0.00  ; 
0.00  ;  0.00  ; 
0.00  ;  0.00  ; 
0.02  ;  0.00  ; 
0.00  ;  0.00  ; 


;  0.01  ; 

0.00 

:  0.00  ; 

0.00 

0.48  ; 

4.00 

0.15  ; 

0.00 

0.00  ; 

0.00 

0.04  ; 

0.00 

0.00  ; 

0.00 

0.11  ; 

0.00 

0.01  ; 

0.00 

0.01  ; 

0.00 

0.01  ; 

0.00 

0.06  ; 

0.00 

0.03  ; 

0.00 

0.03  ; 

0.00 

0.00  ; 

0.00 

0.05  ; 

0.00 

0.01  : 

0.00 

0.02  ; 

0.00 

0.08  ; 

0.00 

4.00  ; 

0.30 

0.14  ; 

0.00 

3.91  ; 

92.70  : 

0.00  : 

0.00  ; 

3.00  ; 

5.50  ; 

/z-yt/.z  -/ 


I 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 


PHASE  I  ZONE  I 
MIDDLE  WALL 


36 

37 

38 

39 

40 

41 


MONO  :  STATION  ; 
NO.  :  NO.  : 

M-24  :  05+56. OB: 
M-24  :  05+46. 5B: 
M-24  :  05+37. OB: 
M-24  :  05+27. 5B: 
M-24  :  05+18. OB: 
M-25  :  05+08. 5B: 


HOLE 

NO. 

:  DRILL 
FOOTAGE 

M-41-S 

14.00 

M-42-P 

14.00 

M-42-S  ; 

14.00 

M-43-P 

14.00 

M-43-S 

14.00 

M-44-P 

14.00  : 

redrill :  PRESS 
FOOTAGE :  TEST 

0.00  :  0.02 
0.00  :  0.03 
0.00  :  0.80 
0.00  :  0.53 
0.00  :  0.02  : 
0.00  :  0.11  ; 


TOTALS 


574.00 


0.00 


N/A 


GROUT  : 
CWT 

0.00  : 
0.00  : 
1.00  : 
2.90  : 
0.00  : 
0.00  : 


116.3 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  T  ZONE  II 

middle  wall 


MONO 

NO. 


STATION  :  HOLE 
NO.  :  NO. 


•  1  :  M-15 
2  :  M-16 

•  3  :  M-16 
4  :  M-16 

:  5  :  M-16 

•  6  :  M-17 

7  ;  M-17 

:  8  ;  M-17 

:  9  :  M-17 

•  10  :  M-18 

11  :  M-18 

•  12  ;  M-18 

13  :  M-18 

•  14  :  M-19 

•  15  :  M-19 

•  16  :  M-19 

:  17  :  M-19 

•  18  :  M-19 

:  19  :  M-20 

•  20  :  M-20 

21  :  M-20  : 

:  22  ;  M-20 

•  23  :  M-21 

•  24  :  M-21 

:  25  :  M-21 

:  26  :  M-21 

:  27  :  m-21 

•  28  :  m-22 

•  29  :  M-22 

:  30  :  m-22 

31  ;  M-22 
:  32  :  M-23 

:  33  :  M-23 

:  34  :  m-23 

•  35  ;  M— 23 


08+77. 5B:  M-24-P 
08+67. 5B:  M-24-S 
08+57. 5B:  M-25-P 
08+47. 5B:  M-25-S 
08+37. 5B:  M-26-P 
08+27. 5B;  M-26-S 
08+17. 5B:  M-27-P 
08+07. 5B:  M-27-S 
07+97. 5B:  M-28-P 
07+94. 5B:  M-28-S 
07+84. 5B:  M-29-P 
07+74. 5B:  M-29-S 
07+64. 5B:  M-30-P 
!  07+55. OB:  M-30-S 
:  07+46. OB:  M-31-p 
07+37. OB:  M-31-S 
07+28. OB:  M-32-P 
07+18. 5B:  M-32-S 
07+08. 5B:  M-33-P 
06+98. 5B:  M-33-S 
06+88, 5B:  M-34-p 
06+73, 5B:  M-34-S 
06+63. 5B:  M-35-P 
06+53. 5B:  M-35-S 
06+43. 5B:  M-36-P 
06+34. 5B:  M-36-S 
06+25. 5B:  M-37-P 
06+16. 5B:  M-37-S 
06+07. 5B:  M-38-P 
06+01. 5B:  M-38-S 
05+95. 5B:  M-39-p 
05+89. 5B:  M-39-s 
05+83. 5B:  M-40-P 
05+74. 5B:  M-40-S 
05+65. 5B:  M-41-p 


drill  :  REDRILL 
FOOTAGE :  FOOTAGE 


PRESS 

TEST 


GROUT  ; 
CWT 


10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  ; 
10.00  : 
10.00  ; 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 
10.00  : 


0*00  :  0.13 
0«00  :  0.00 
14.00  :  0.00 
0*00  :  0.04 
14.00  :  0.01 
0*00  :  0.02 
14.00  :  0.06 
0.00  :  0.02 
0.00  :  0.00 
0.00  :  0.06 
0.00  :  0.06 
0.00  :  0.04 
0.00  :  0.02 
0.00  :  0.02 
5.00  :  0.00 
5.00  :  0.05 
0.00  :  0.10 
0.00  :  0.13 
0.00  :  0.12 
0.00  :  0.05 
0.00  :  0.02 
0.00  :  0.06 
0.00  :  0.03 
0.00  :  0.06 
0.00  :  0.00 
0.00  :  0.16 
0.00  :  0.06 
0.00  :  0.10 
0.00  :  0.03 
0.00  :  0.17 
13.00  :  0.12 
0.00  ;  0.17 
13.00  :  0.03 
0.00  :  0.42 
10.00  :  0.24 


0.00 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.90  : 
1.50  : 


/Z-MZ-3 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  11 
MIDDLE  WALL 


:  :  MONO 

;  NO.  :  NO. 

36  :  M-24 

37  :  M-24 

38  :  M-24 

39  :  M-24 

40  :  M-24 

41  :  M-25 


STATION  :  HOLE 
NO.  :  NO. 


DRILL  :  REDRILL:  PRESS 
FOOTAGE:  FOOTAGE:  TEST 


05+56. OB:  M-41-S 
05+46. 5B:  M-42-P 
05+37. OB:  M-42-S 
05+27. 5B:  M-43-P 
05+18. OB:  M-43-S 
05+08. 5B:  M-44-P 


10.00 

0.00  :  0.06 

10.00 

0.00  :  0.09 

10.00 

0.00  :  0.08 

10.00 

10.00  :  0.02 

10.00 

0.00  :  0.04 

10.00 

0.00  :  0.08 

TOTALS 


410.00 


98.00 


GROUT  : 
CWT  : 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


y'Z'^.2-4 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  I 
D/S  M/L  MITER  GATE  SILL 


:  MONO  :  STATION  : 

:  OFFSET  :  10+37. 5B:  HOLE 
NO.  ;  FROM  :  OFFSET  :  NO. 


drill  : 

FOOTAGE : 


1  :  W/OC/S 

2  :  W/OC/S 

3  :  W/OC/S 

4  :  W/OC/S 

5  :  W/OC/S 

6  :  W/OC/S 

7  :  W/OC/S 

8  :  W/OC/S 

9  :  CENTER 

10  :  E/OC/S 

11  :  E/OC/S 

12  :  E/OC/S 

13  :  E/OC/S 

14  :  E/OC/S 

15  :  E/OC/S 

16  :  E/OC/S 

17  :  E/OC/S 


78 ’-0.0" 

LMGS-Ol-P:  10.00 

68’-8.0" 

LMGS-Ol-S:  10.00 

58’-0.0" 

LMGS-02-P:  10.00 

48’-8.0" 

LMGS-02-S:  14.00 

38’-0.0" 

LMGS-03-P:  14.00 

29’-3.0" 

LMGS-03-S:  14.00 

20’-0.0" 

LMGS-04-P:  14.00 

10 ’-0.0" 

LMGS-04-S:  14.00 

O.O’-O.O 

LMGS-05-P:  14.00 

lO’-O.O" 

LMGS-05-S:  14.00 

20-0.0" 

LMGS-06-P:  14.00 

30’-0.0" 

LMGS-06-S:  14.00 

40 ’-0.0" 

LMGS-07-P:  14.00 

50’-0.0" 

LMGS-07-S:  14.00 

60’-0.0"; 

LMGS-08-P:  4.00 

68’-0.0"; 

LMGS-08-S:  N/A 

76’-1.0": 

LMGS-09-P:  N/A 

=  = 

II 

M 

II 

II 

11 

11 

redrill : 

PRESS 

FOOTAGE : 

TEST 

=:  = 

II 

II 

II 

II 

II 

II 

0.00 

• 

0.04 

0.00 

• 

0.00 

0.00 

0.01 

0.00 

0.07 

0.00 

0.01 

0.00 

0.27 

0.00 

1.08 

0.00 

* 

« 

0.07 

0.00 

• 

0.00 

0.00 

0.01 

0.00 

• 

• 

0.00 

0.00 

• 

0.01 

0.00 

• 

4 

0.00 

0.00 

♦ 

0.00 

0.00 

• 

0.00 

0.00 

4 

4 

0.00 

0.00 

0.00 

TOTALS 


188.00 


0.00 


GROUT 

CWT 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

6.50 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


3- / 


GALLIPOLIS  LOCK  AND  DAM  ' 
DRILLING  &  GROUTING 


PHASE  I  ZONE  II 
D/S  M/L  MITER  GATE  SILL 


:  MONO 


NO. 

:  OFFSET 
:  FROM 

1 

■:  W/OC/S 

2 

:  W/OC/S 

3 

:  W/OC/S 

4 

:  W/OC/S 

5 

:  W/OC/S 

6 

•  W/OC/S 

7 

:  W/OC/S 

8 

:  W/OC/S 

9 

:  CENTER 

10 

:  E/OC/S 

11 

:  E/OC/S 

12 

•  E/OC/S 

13 

:  E/OC/S 

14 

:  E/OC/S 

15 

:  E/OC/S 

16 

:  E/OC/S 

17 

:  E/OC/S  . 

STATION  : 
10+ 3 7.  SB: 
OFFSET  : 

78' -0.0" : 
68' -8.0": 
58' -0.0": 
48'-8.0": 
38' -0.0": 
29 '-3.0": 
20'-0.0" : 
lO'-O.O": 
0. O'-O. 0: 
lO'-O.O": 
20-0.0"  : 
30 '-0.0": 
40'-0.0": 
50' -0.0": 
60  '-0.0": 
68 '-0.0": 
76 '-1.0": 


HOLE 

NO. 

LMGS-Ol-P 
LMGS-Ol-S 
LMGS-02-P 
LMGS-02-S. 
LMGS-03-P. 
LMGS-03-S: 
LMGS-04-P: 
LMGS—04—S: 
LMGS-05-P: 
LMGS—05—S: 
LMGS-06-P: 
LMGS-06-S: 
LMGS-07-P: 
LMGS-07-S: 
LMGS—08 —P: 
LMGS-08-S: 
LMGS-09-P: 


DRILL  :  REDRILL : 
FOOTAGE :  FOOTAGE: 


PRESS: 
TEST  : 


10.  00 
10.00 
10.  00 
10.  00 
10.  00 
10.00 
10.00 
10.  00 
10.  00 
10.  00 
10.  00 
10.  00 
10.  00 
10.  00 
10.00 
14.00 
14.00 


0-00  :  0.00  : 
0.00  :  0.00  : 
0.00  :  0.00  : 
0.00  :  0.18  : 
0.00  :  0.15  : 
0.00  :  0.06  : 
7.00  :  0.01  : 
0.00  :  0.02  : 
0.00  :  0.01  : 
0.00  :  0.02  : 
0.00  :  0.01  : 
0.00  :  0.00  : 
0.00  :  1.06  : 
0.00  :  0.00  : 
0.00  :  0.00  : 
0.00  :  0.04  : 
0.00  :  0.00  : 


TOTALS 


178.00 


7.  00 


N/A 


GROUT 

CWT 

0.  00 
0.  00 
0.  00 
0.  00 
0.00 
0.  00 
0.00 
0.00 
0.00 
0. 00 
0.  00 
0.00 
10.  50 
0.00 
0.00 
0.00 
0.00  , 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  I  ZONE  I 

D/S  M/L  BULKHEAD  SILL 


MONO 

OFFSET 

FROM 


STATION  : 
13+35, OB  :  HOLE 
OFFSET  :  NO. 


W/OC/S  :  78 ’-8.0" 
W/OC/S  :  68 ’-8.0" 
W/OC/S  :  58 ’-8.0" 
W/OC/S  :  48 ’-8.0" 
W/OC/S  :  38’-8.0" 
W/OC/S  :  29 ’-4.0" 
W/OC/S  :  20 ’-0.0" 
W/OC/S  :  10 ’-0.0" 
CENTER  :  center 
E/OC/S  ;  10 ’-0.0" 
E/OC/S  :  20 ’-0.0" 
E/OC/S  :  29 ’-3.0" 
E/OC/S  :  38 ’-6.0" 
E/OC/S  :  47 » -9.0" 
E/OC/S  :  57 ’-0.0" 
E/OC/S  :  67 ’-0.0" 
E/OC/S  :  75 ’-5.0" 


LMBS-Ol-P 

LMBS-Ol-S 

LMBS-02-P 

LMBS-02-S 

LMBS-03-P 

LMBS-03-S 

LMBS-04-P 

LMBS-04-S 

LMBS-05-P 

LMBS-05-S 

LMBS-06-P 

LMBS-06-S 

LMBS-07-P 

LMBS-07-S 

LMBS-08-P 

LMBS-08-S 

LMBS-09-P 


drill  ;  REDRILL 
FOOTAGE :  FOOTAGE 


10.00 
10.00 
10.00 
10.00 
10.00 
10 . 00 
10 . 00 
10.00 
10.00 
10.00 
14.00 
10 . 00 
10.00 
10.00 
0.00 
0.00 
0.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


TOTALS 


144.00 


0.000 


II 

II 

II 

II 

11 

II 

II 

II 

11 

II 

II 

II 

li 

II 

II 

PRESS: 

GROUT 

TEST  : 

CWT 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

0.01  : 

0.00 

0.03  : 

0.00 

0.00  : 

0.00 

0.00  : 

0.00  . 

0.00  : 

0.00  ; 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.05  ; 

0.00  ; 

0.13  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

0.00  : 

N/A  : 

0.00  : 

N/A  : 

0.00  : 

0.04  : 

0.00  : 

II 

II 

II 

II 

11 

II  • 
II 

======= 

N/A 

0.00  : 

II 

•  II 

II 

11 

II 

II 

II 

GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  I  ZONE  II 

D/S  M/L  BULKHEAD  SILL 


:  MONO 
:  OFFSET 
NO . :  FROM 


STATION 
13+35 . OB 
OFFSET 


HOLE 

NO. 


DRILL 
FOOTAGE : 


redrill 

FOOTAGE 


1 

2 

3 

4 

5 

6 

7 

8 
9 


:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  W/OC/S 
:  OC 


PRESS : 
TEST  ; 


78 ’-8 
68’-8 
58’-8 
48’-8 
38’-8 
29’-4 
20’-0 
lO’-O 
0.0-0 


0" 

0" 

0" 

0" 

0" 

0" 

0" 

0" 

0 


10  : 

E/OC/S 

10 ’-0.0" 

11  : 

E/OC/S 

20’-0.0" 

12  : 

E/OC/S 

29’-3.0" 

13  : 

E/OC/S 

38’-6.0" 

14  : 

E/OC/S 

47 ’-9.0" 

15  : 

E/OC/S 

57’-0.0" 

16  : 

E/OC/S 

67’-0.0" 

17  : 

E/OC/S 

75*-5.0" 

LMBS 

LMBS 

LMBS 

LMBS 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 

LMBS- 


-01-P 

-01-S 

-02-P 

-02-S 

■03-P 

•03-S 

•04-P 

•04-S 

05-P 

05-S 

06-P 

06-S 

07-P 

07-S 

08-P 

08-S 

09-P 


TOTALS 


:  10.00 

o 

o 

o 

o 

o 

o 

:  10.00 

0.00  :  0.00  : 

:  10.00 

0.00  :  0.08  ; 

:  10.00 

0.00  :  0.01 

10.00 

0.00  :  0.02 

:  10.00 

0.00  :  0.00 

:  10.00 

0.00  ;  0.02 

:  10.00 

0.00  :  0.00 

:  10.00 

0.00  :  0.01 

:  10.00 

0.00  :  0.00 

:  10.00 

0.00  :  0.10 

:  10.00 

0.00  :  0.17 

10.00 

0.00  :  0.04 

:  10.00 

0.00  :  0.01 

:  9.00 

0.00  :  0.00 

:  9.00 

0.00  :  0.00 

:  9.00 

0.00  :  0.00 

158.00  : 

0.000  :  N/A  : 

GROUT 

CWT 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00  : 
0.00  : 
0.00  ; 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


0.00 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 

PHASE  I  ZONE  I 

D/S  AUX  MITER  GATE  SILL 


NO. 

•  1 
2 

3  , 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


MONO 
OFFSET 
FROM 

w/oc/s 

H/OC/S 

H/OC/S 

H/OC/S 

N/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S  . 

W/OC/S  , 

W/OC/S 

w/oc/s 

W/OC/S 

w/oc/s 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 


:  STATION  : 

:  09+47. 5B  :  HOLE 
:  OFFSET  ;  NO. 


drill 

footage 


•  71 ’-9.55" 

■  65’-10.75 

■  55’-3.5" 

'  50’-2.75 

46’-9.5" 
45’ -10.  75 
36’-9.5" 
31  ’-9.5" 
26’-9.5" 
25 ’-10.  75 
16’-9.5" 

11  ’-9.5" 

5 ’-10.  75" 

2 ’-11. 75" 
15’-0.0" 
22’-11.38 
35’-0.0" 
42’-ll. 38 
50’-0.0" 
60’-0.0" 
70’-0.0" 
77’-0.0" 


redrill :  PRESS:  GROUT 
FOOTAGE:  TEST  :  CWT 


•  LAGS 
'  LAGS 

Lags 

•  LAGS- 
LAGS' 
LAGS' 
LAGS' 
LAGS- 
LAGS- 
LAGS- 
LAGS- 
LAGS- 
LAGS- 
LAGS— 
LAGS 
LAGS 
LAGS 
LAGS- 
LAGS' 
LAGS- 
LAGS 
LAGS 


■01-P  , 
■01-S  , 
■01-T 
■02-P 
02-Tl 
02-S 
-02-T2 
-03-P 
-03-Tl 
-03-S 
-03-T2 
-04-P 
■04-S 
■05-P 
■05-S 
■06-P 
06-S 
07-P 
07-S 
08 -P 
08-S 
09-P 


10.  00 
10.  00 
10.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
8.50 
9.00 

8.  50 

9.  00 


0.  00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.  00 
0.  00 
0.00 
0.  00 
0.00  ; 
0.00 
0.  00 
0.00 
0.  00 
0.00 
0.  00 
0.00 
0.00 
0.00 
0.00 


totals 


212.00 


0.  000 


0.  02 
0.02 
0.  06 
0.  06 
0.  07 
0.42 
0.28 
0.  01 
0.  05 
0.40 
0.  02 
0.  00 
0.  02 
■  0.00 
0.02 
0.00 
0.02 
2.07 
2.  33 
0.02 
0.01 
0.  04 


N/A 


0.00 
0.00 
0.00 
0.  00 
0.00 
21.50 
1.50 
0.00 
0.  00 
8.40 
0.00 
0.00 
0.40 
0.00 
0.00 
0.00 
0.00 
9.80 
0.00 
0.00 
0.00 
0.00 


41.60 


//-MS-/ 


GALLIPOLIS  LOCK  AND  DAM 


DRILLING  &  GROUTING 

PHASE  I  ZONE  II 


D/S  AUX  MITER  GATE  SILL 


:  MONO  :  STATION  : 

:  OFFSET  :  09+47. 5B  :  HOLE 

NO.:  FROM  :  OFFSET  :  NO. 


DRILL  :  REDRILL:  PRESS:  GROUT 
FOOTAGE:  FOOTAGE:  TEST  :  CWT 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


W/OC/S  :  71’-9.55" 
W/OC/S  :  65 ’-10. 75 
W/OC/S  :  55 ’-3. 5" 
W/OC/S  :  50 ’-2. 75 
W/OC/S  :  46’-9.5" 
W/OC/S  :  45’-10.75 
W/OC/S  :  36’-9.5" 
W/OC/S  :  31’-9.5" 
W/OC/S  :  26 ’-9. 5" 
W/OC/S  :  25 ’-10. 75 
W/OC/S  :  16 ’-9. 5” 
W/OC/S  :  ll’-9.5” 
W/OC/S  ;  5’-10.75" 
W/OC/S  :  2’-11.75" 
E/OC/S  :  15 ’-0.0" 
E/OC/S  :  22’-ll,38 
E/OC/S  :  35 ’-0.0" 
E/OC/S  :  42*-11.38 
E/OC/S  :  50 ’-0.0" 
E/OC/S  :  60 ’-0.0" 
E/OC/S  :  70 ’-0.0" 
E/OC/S  :  77’-0.0" 


LAGS-Ol-P 

LAGS-Ol-S 

LAGS-01-T2 

LAGS-02-P 

LAGS-02-T1 

LAGS-02-S 

LAGS-02-T2 

LAGS-03-P 

LAGS-03-T1 

LAGS-03-S 

LAGS-03-T2 

LAGS-04-P 

LAGS-04-S 

LAGS-05-P 

LAGS-05-S 

LAGS-06-P 

LAGS-06-S 

LAGS-07-P 

LAGS-07-S 

LAGS-08-P 

LAGS-08-S 

LAGS-09-P 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

14.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


0.00 

0.05 

0.00 

0.01 

0.00 

0.06 

14.00 

1.07 

10.00 

0.07 

14.00 

0.24 

4.00 

0.08 

21.00 

0.01 

14.00 

0.00 

14.00 

0.00 

0.00 

0.02 

19.00 

0.00 

14.00 

0.02 

0.00 

0.01 

0.00 

0.02 

0.00 

0.01 

0.00 

0.04 

7.00 

0.02 

0.00 

0.00 

0.00 

0.01 

0.00 

0.38 

0.00 

0.00 

0.00 

0.00 

0.00 

4.50 

0.00 

5.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.20 

0.00 


TOTALS 


164.00 


124.00 


N/A 


11.50 


gallipolis  lock  and  dam 
drilling  &  GROUTING 

PHASE  I  ZONE  I 
D/S  AUX.  BULKHEAD  SILL 


:  MONO 
:  OFFSET 
NO. :  from 


STATION  : 
10+37.5B:  HOLE 
OFFSET  :  NO. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12  , 

13  . 

14  i 

15  : 

16  : 


•  W/M-12 
:  W/M-12 
•'  K/M-12 

•  H/OC/S  . 
’  N/OC/S  : 

'  f^/oc/s 
Woc/s 
w/oc/s 

CENTER 

E/OC/S 

E/OC/S 

E/OC/S 

E/OC/S 

E/L-6 

E/L-6 

E/L-6 


drill 

footage 


72 ’-5" 
63 ’-3" 
54  *-l  " 
46’ -2.  75 
38’-4.5 
39’-2.25 
20  ’-0" 
10  ’-0" 
O’-O" 

10 ’-0" 
20  ’-0" 
30 ’-0" 
40’ -0" 
48’-6" 
57’-0" 

66 ’-6" 


’  LABS 
■  LABS 
•  LABS- 
LABS- 
LABS- 
LABS- 
LABS- 
LABS- 
LABS- 
LABS- 
LABS 

labs 

labs- 

LABS- 

LABS- 

LABS- 


-01-P: 

-01-S: 

■02-P: 

■02-S: 

■03-P: 

03-S: 

04-P: 

-04-S: 

-05-P: 

-05-S: 

-06-P: 

-06-S: 

■07-P: 

■07-S: 

08-P: 

08-S: 


redrill  :  press  ':  GROUT 

FOOTAGE:  TEST  :  CWT 


6.  00 
6.  00 
6.  00 
10.  00 
10.  00 
10.  00 
10.00 
10.  00 
10.  00 
10.  00 
10.  00 
10.  00 
10.  00 
n/a 
n/a 
n/a 


0.  00 
0.  00 
0.  00 
0.00 
0.00  , 
0.00 
0.  00 
0.  00 
0.  00 
0.  00 
0.  00 
0.00 
0.  00 
0.00 
0.  00 
0.00 


totals 


118. 00 


0.  000 


■  0.00 
0.02 
0.  00 
0.01 
0.  00 
0.00 
0.  00 
0.  00 
0.  02 
0.  04 
0.02  . 
0.00  . 
0.08  ; 
n/a 
n/a 
n/a 


n/a 


0.  00 
0.00 
0.  00 
0.00 
0.  00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.  00 
0.  00 
0.  00 
0.  00 
0.  00 


0.  000 


yZ-yt/.4-/ 


GALLIPOLIS 


LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  I  ZONE  II 
D/S  AUX  BULKHEAD  SILL 


NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


MONO 

STATION  : 

OFFSET  ; 

10+37.5B: 

FROM 

OFFSET  : 

It 

ll 

II 

II 

ll 

ll 

ll 

ll 

ll 

ll 

W/M-12  : 

72 ’-5'’  : 

W/M-12  : 

63* -3"  : 

W/M-12  : 

54 ’-1"  : 

W/OC/S  : 

46 ’-2.  75: 

W/OC/S  : 

38  *-4.5": 

W/OC/S  : 

29* -2.25: 

W/OC/S  : 

20*-0"  : 

W/OC/S  : 

10*-0"  : 

CENTER  : 

0*-0"  : 

E/OC/S  : 

10*-0"  : 

E/OC/S  : 

20*-0"  : 

E/OC/S  : 

30*-0"  : 

E/OC/S  : 

40  *-0"  : 

E/L-6  : 

48* -6"  : 

E/L-6  : 

57*-0"  : 

E/L-6  : 

66* -6"  : 

ll 

II 

II 

II 

II 

It 

II 

II 

11 

ll 

II 

ll 

ll 

ll 

11 

ll 

ll 

ll 

ll 

TOTALS 

HOLE 

NO. 

DRILL 

FOOTAGE 

LABS-Ol-P: 

10.  00 

LABS-Ol-S: 

10.00 

LABS-02-P : 

10.00 

LABS-02-S: 

10.  00 

LABS-03-P: 

10.00 

LABS-03-S : 

10.  00 

LABS-04-P: 

10.  00 

LABS-04-S: 

10.  00 

LABS-05-P: 

10.  00 

LABS- 05 -S: 

10.00 

LABS-06-P: 

10.  00 

LABS-06-S: 

10.00 

LABS-07-P: 

10.00 

LABS-07-S: 

9.  00 

LABS-08-P: 

9.00 

LABS-08-S: 

9.  00 

M 

n  • 

1} 

II 

ll 

11 

ll 

11 

11 

ll 

II 

• 

157.00  : 

redrill :  PRESS:  GROUT 
FOOTAGE:  TEST  :  CWT 

0.00  :  0.00  :  0.00 
0.00  :  0.02  :  0.00 
0.01  :  0.00  :  0.00 
0.00  :  0.01  :  0.00 
0.01  :  0.00  :  0.00 
0.00  :  0.00  :  0.00 
0.00  :  0.00  :  0.00 
0.11  :  0.00  :  0.00 
0.02  :  0.02  :  0.00 
0.40  :  0.04  :  I.OO 
0.00  :  0.02  :  0.00 
0.00  :  0.00  :  0.00 
0.09  :  0.08  :  0.00 


0.00 

:  N/A 

:  0.00  : 

0.  01 

:  N/A 

:  0.00  : 

0.08 

:  N/A 

:  0.00  : 

ll 

II 

ll 

ll 

ll 

ll 

ll 

11 

11 

ll 

ll 

11 

II 

ll 

ll 

0.  730 

:  N/A 

1.000  : 

GALLIPOLI S  LOCK  AND  DAM 

drilling  &  grouting 

PHASE  II  ZONE  I 

river  wall 


:  NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32  : 

33 

34 

35 


MONO 
NO. 

R-48 
R-48 
R-48 
R-48 
R-48 
R-49 
R-49 
R-49 
R-49 
R-50  ; 
R-50  ; 
R-50  : 
R-50  : 
R-51  ; 
R-51  : 
R-51  : 
R-51  : 
R-51  : 
R-52  : 
R-52  : 
R-52  : 
R-52  : 
R-53  : 
R-53  : 
R-53  ; 
R-53  : 
R-54  ; 
R-54  : 
R-54 
R-54 
R-55 
R-55  : 
R-55  : 
R-55  : 
R-56  : 


STATION  :  HOLE 
NO.  :  NO. 


drill 
footage ; 


05+08. 5B: 
04+98. 5B: 
04+88.5B: 
04+79. 5B: 
04+70. 5B: 
04+60. 5B; 
04+50. 5B: 
04+40. 5B: 
04+30.5B: 
04+20. 5B; 
04+10.5B: 
04+00. 5B; 
03+92.5B: 
03+82. 5B: 
03+72 . 5B: 
03+63 . 5B 
03+54. 5B 
03+44. 5B 
03+34. 5B 
03+24. 5B 
03+14. 5B 
03+04 . 5B 
02+94. 5B 
02+85. 5B 
02+76. 5B 
02+66. 5B 
02+56 . 5B : 
02+46. 5B: 
02+36. 5B: 
02+26. 5B: 
02+16. 5B: 
02+06. 5B: 
01+96.5B; 
01+86. 5B: 
01+76 . 5B: 


redrill :  PRESS 
FOOTAGE:  TEST 


R-43-P 
R-43-S 
R-44-P 
R-44-S 
R-45-P 
R-45-S 
R-46-P 
R-46-S 
R-47-P 
R-47-S 
R-48-P 
R-48-S  : 
R-49-P  ; 
R-49-S  ; 
R-50-P  ; 
R-50-S  : 
R-51-P  : 
R-51-S  ; 
R-52-P  : 
R-52-S  ; 
R-53-P  : 
R-53-S  : 
R-54-P  : 
R-54-S  : 
R-55-P  : 
R-55-S  ; 
R-56-P  : 
R-56-S  : 
R-57-P  : 
R-57-S  : 
R-58-P  ; 
R-58-S  : 
R-59-P  : 
R-59-S  ; 
R-60-P  : 


9 

10 

9 

9 

9 

10 

9 

10 

9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


.  50 
.00 
.50 
.50 
.50 
.00 
.50 
.00 
.50 
.00 
.00 
.00 
.50 
.00 
.00 
.00 
.50 
.00 
.50 
.00 
.00 
.00 
.50 
.00 
.50 
.00 
.50 
.00 
.00 
.  00 
.50 
.  00 
.  50 
.  50 
.00  : 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 
0.00  ; 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 


0.130 
0.016 
0.078 
0.237 
0.430 
:  0.180 
0.290  : 
0.450  ; 
0.012  : 
0.002  : 
0.006  : 
0.122  : 
0.158  : 
0.470  : 
0.166  : 
0.020  ; 
0.234  : 
0.028  : 
0.006  ; 
0.000  : 
0.000  : 
0.006  : 
0.008  : 
0.080  ; 
0.022  ; 
0.004  ; 
0.004  : 
0.002  : 
0.004  : 
0.006  : 
0.210  ; 
0.126  : 
2.800  : 
0.118  : 
1.400  ; 


GROUT 

CWT 


2.62 
0.00 
0.19 
0.57 
1.17 
1.63 
0.67 
1.28 
0.05 
0.00 
0.09 
0.00 
0.58 
2.02 
8.14 
0.07 
0.44 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.27 
0.42 
7.50 
0.46 
0.00 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 

phase  II  ZONE  I 

river  wall 


NO  ■  station  :  HOLE 

•  NO*  :  NO. 


36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49  : 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 


R-56 

R-56 

R-56 

R-56 

R-57 

R-57 

R-57 

R-57 

R-57 

R-58 

R-58 

R-58 

R-58 

R-58  : 

R-59 

R-59 

R-59 

R-59 

R-59 

R-60 

R-60 

R-60 

R-60 

R-60 

R-61 

R-61 

R-61 

R-61 

R-61 

R-62 

R-62 


01+66. 5B: 
01+56. 5B: 
01+46. 5B: 
01+36 . 5B : 
01+26. 5B: 
01+16. 5B: 
01+06 . 5B: 
00+96. 5B: 
00+86. 5B: 
00+  76 . 5B : 
00+66 . 5B : 
00+56. 5B: 
00+46. 5B: 
00+36. 5B: 
00+26. 5B: 
00+16. 5B: 
00+06. 5B; 
00+03. 5A: 
00+13. 5A; 
00+23. 5A:  . 
00+33. 5A:  ] 
00+41. 5A:  ] 
00+51. 5A;  I 
00+61. 5A:  I 
00+71. 5A;  r 
00+8 1.5A:  F 
00+91. 5A:  E 
01+01. 5A:  R 
01+11. 5A:  R 
01+16. 5A:  R 
01+19. 5A:  R 


ronTArp-  “DRILL7";REis 
ROOTAGE;  FOOTAGE;  TEST 


R-60-S 

R-61-P 

R-61-S 

R-62-P 

R-62-S 

R-63-P 

R-63-S 

R-64-P 

R-64-S 

R-65-P 

R-65-S 

R-66-P 

R-66-S 

R-67-P 

R-67-S 

R-68-P 

R-68-S 

R-69-P 

R-69-S 

R-70-P 

R-70-S  : 

R-71-P  ; 

R-71-S 

R-72-P 

R-72-S 

R-73-P 

R-73-S 

R-74-P 

R-74-S 

R-75-P 

R-75-S 


:  10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00  ; 
10.00  ; 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.50 
10.00 
10.50 
10.50 


0.00 
0.00 
0.00  : 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  : 
0.00  : 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 
0.00  ; 


0.140 
0.052 
0.030 
0.000 
0.020 
0.000 
0.050 
0.308 
0.032 
0.580 
0.002 
0.164 
0.000 
0.102 
0.078 
0.004 
0.002 
0.004 
0.002 
0.370 
0.002 
0.410 
0.012 
0.040 
0.004 
0.000 
0.044 
0.044 
0.000 
0.000 
0.000  ; 


GROUT 

CWT 


0.28 
0.00 
0.00 
0.00 
:  0.00 
;  0.00 
0.00 
0.00 
0.00 
42.44 
0.00 
0.41 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
18.46 
0.00 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


TOTALS 


663.00  ;  0.00  ;' 


90.91 


GALLIPOLIS  LOCK  AND  DAM 


MONO  :  STATION  :  HOLE  :  DRILL  :  REDRILL;  PRESS  GROUT 

NO.  :  NO.  :  NO.  :  FOOTAGE:  FOOTAGE;  TEST  CWT 


05+08. 5B: 

R-43-P 

10.00 

04+98. 5B: 

R-43-S 

10.00 

04+88. 5B: 

R-44-P 

10.00 

04+79. 5B: 

R-44-S 

10.00 

04+70. 5B: 

R-45-P 

10.50 

04+60. 5B: 

R-45-S 

10.00 

04+50. 5B: 

R-46-P 

10.50 

04+40. 5B: 

R-46-S 

10.00 

04+30. 5B: 

R-47-P 

10.50 

04+20. 5B: 

R-47-S 

10.00 

04+10. 5B: 

R-48-P 

10.50 

04+00. 5B; 

R-48-S 

10.00 

03+92. 5B: 

R-49-P 

10.00 

03+82 . 5B: 

R-49-S 

10.00 

03+72. 5B: 

R-50-P 

10.00 

03+63. 5B: 

R-50-S 

10.00 

03+54. 5B: 

R-51-P 

10.00 

03+44. 5B: 

R-51-S 

10.00 

03+34. 5B; 

R-52-P 

10.00 

03+24. 5B: 

R-52-S 

10.00 

03+14. 5B: 

R-53-P 

10.00 

03+04 . 5B: 

R-53-S 

10.00 

02+94. 5B; 

R-54-P 

10.00 

02+85. 5B: 

R-54-S 

10.00 

02+76. 5B: 

R-55-P 

10.00 

02+66 . 5B: 

R-55-S 

10.00 

02+56. 5B: 

R-56-P 

10.00 

02+46. 5B: 

R-56-S 

10.00 

02+36. 5B: 

R-57-P 

10.00 

02+26. 5B: 

R-57-S 

10.00 

02+16. 5B: 

R-58-P 

10.00 

02+06. 5B: 

R-58-S 

10.00 

01+96. 5B: 

R-59-P 

10.00 

01+86. 5B: 

R-59-S 

10.00 

01+76. 5B: 

R-60-P 

10.00 

01+66. 5B: 

R-60-S 

10.00 

01+56. 5B: 

R-61-P 

10.00 

GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  II 
RIVER  WALL 


:  MONO  :  STATION  ;  HOLE 
:  NO.  :  NO .  :  NO.  :  NO. 

38  :  R-56  :  01+46. 5B:  R-61-S 

39  :  R-56  ;  01+36. 5B:  R-62-P 

40  ;  R-57  :  01+26. 5B:  R-62-S 

41  :  R-57  :  01+16. 5B:  R-63-P 

42  :  R-57  :  01+06. 5B:  R-63-S 

43  :  R-57  :  00+96. 5B;  R-64-P 

44  :  R-57  :  00+86. 5B:  R-64-S 

45  :  R-58  :  00+76. 5B:  R-65-P 

46  :  R-58  :  00+66. 5B:  R-65-S 

47  :  R-58  ;  00+56. 5B:  R-66-P 

48  :  R-58  :  00+46. 5B;  R-66-S 

49  :  R-58  :  00+36. 5B:  R-67-P 

50  :  R-59  :  00+26. 5B;  R-67-S 

51  :  R-59  :  00+16. 5B;  R-68-P 

52  :  R-59  :  00+06. 5B:  R-68-S 

53  :  R-59  :  00+03. 5A:  R-69-P 

54  :  R-59  :  00+13. 5A:  R-69-S 

55  :  R-60  :  00+23. 5A:  R-70-P 

56  :  R-60  :  00+33. 5A:  R-70-S 

57  :  R-60  :  00+41. 5A:  R-71-p 

58  ;  R-60  :  00+51. 5A:  R-71-S 

59  :  R-60  :  00+61. 5A:  R-72-P 

60  :  R-61  ;  00+71. 5A:  R-72-S 

61  :  R-61  :  00+81. 5A:  R-73-P 

62  :  R-61  :  00+91. 5A:  R-73-S 

63  :  R-61  :  01+01. 5A:  R-74-P 

64  :  R-61  :  01+11. 5A;  R-74-S 

65  :  R-62  :  01+16. 5A:  R-75-P 
55  :  R— 62  :  01+19. 5A:  R-75-S 

fi7  • 


DRILL  :  REDRILL:  PRESS 
FOOTAGE :  FOOTAGE :  TEST 


10.00 

0.00  :  0.01  : 

10.00 

0.00  :  0.05  : 

10.00 

0.00  :  0.01  : 

10.00 

0.00  :  0.14  : 

10.00 

0.00  :  0.04  : 

10.00 

0.00  :  0.06  : 

10.00 

0.00  :  0.00  : 

10.00 

2.00  :  0.00  : 

10.00 

0.00  :  0.01  : 

10.00 

0.00  :  0.06  : 

10.00 

0.00  :  0.01  : 

10.00 

0.00  :  0.01  : 

10.00 

0.00  :  0.06  ; 

10.00 

0.00  :  0.00  : 

10.50 

0.00  :  0.01  : 

10.00 

0.00  :  0.00  : 

10.50 

0.00  :  0.01  : 

10.00 

0.00  :  0.02  : 

10.00 

0.00  :  0.06  : 

10.00 

0.00  ;  0.02  : 

10.50 

0.00  :  0.04  : 

10.00 

0.00  :  0.02  : 

10.50 

0.00  ;  0.00  : 

10.00 

0.00  :  0.00  : 

10.50 

0.00  :  0.06  : 

10.00 

0.00  :  0.01  : 

10.50 

0.00  :  0.00  : 

10.00 

0.00  :  0.00  : 

10.50 

0.00  :  0.00  : 

TOTALS 


543.00 


34.00 


N/A 


GROUT  : 
CWT  : 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 

0  : 


1.87 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  I 
MIDDLE  WALL 


“  — 

NO. 

: 

1 

:  M-6 

2 

:  M-6 

3 

:  M-6 

4 

:  M-7 

5 

:  M-7 

6 

:  M-7 

7 

:  M-7 

8 

:  M-7 

9 

:  M-7 

10 

:  M-8 

11 

:  M-8 

12 

:  M-8 

13 

:  M-8 

14 

:  M-9 

15 

:  M-9 

16 

:  M-9 

17 

:  M-9 

18 

:  M-9 

19 

:  M-9 

20 

:  M-10 

21 

:  M-10 

22 

:  M-10 

23 

:  M-10 

24 

:  M-10 

25 

:  M-il 

26 

:  M-11 

27 

:  M-11 

28 

:  M-11 

29 

:  M-11 

30 

:  M-12 

31 

:  M-12 

32 

:  M-12 

33 

:  M-12 

34 

:  M-12 

35 

:  M-13 

II 

II 

11 

M 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

11 

II 

11 

11 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

STATION 

:  HOLE 

:  DRILL 

:  REDRILL: 

PRESS 

GROUT 

NO . 

:  NO. 

:  FOOTAGE 

:  FOOTAGE: 

TEST 

CWT 

11 

II 

II 

11 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

11 

II 

M 

II 

II 

II 

II 

II 

il 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

il 

13+31. 5B 

M-Ol-P 

9.00 

0.00  : 

0.016 

:  0.00 

13+21 . 5B 

M-Ol-S 

13.00 

0.00  : 

0.000 

:  0.00 

13+13. 5B 

M-02-P 

16.00 

0.00  : 

0.002 

:  0.00 

13+01 . 5B 

M-02-S 

12.00 

0.00  : 

0.000 

:  0.00 

12  +  91. 5B 

M-03-P 

18.00 

0.00  : 

0.008 

:  0.00 

12+81. 5B 

M-03-S 

14.00 

0.00  : 

0.000 

:  0.00 

12+71. 5B 

M-04-P 

16.00 

0.00  : 

0.002 

:  0.00 

12  +  61 . 5B 

M-04-S 

14.50 

0.00  : 

0.000 

:  0.00 

12+51. 5B 

M-05-P 

14.50 

0.00  : 

0.002 

:  0.00 

12+41 . 5B 

M-05-S 

14.50 

0.00  : 

0.018 

:  0.00 

12+31 . 5B 

M-06-P 

14.50 

0.00  : 

0.020 

:  0.00 

12+21 . 5B 

M-06-S 

14.50 

0.00  : 

0.074 

:  0.00 

12+11. 5B 

M-07-P 

14.50 

0.00  : 

0.018 

:  0.00 

12+01 . 5B 

M-07-S 

16.50 

0.00  : 

0.004 

:  0.000 

11+91. 5B 

M-08-P 

16.50 

0.00  : 

1.700 

:  13.790 

11+82. OB 

M-08-S 

17.00 

0.00  : 

0.000 

:  0.000 

11+72. 5B 

M-09-P 

16.50 

0.00  : 

0.580 

:  0.092 

11+64 . 3B 

M-09-S 

17.00 

0.00  : 

0.000 

:  0.000 

11+53. 5B 

M-IO-P 

16.50 

0.00  ; 

0.450 

:  0.370 

11+44. 5B 

M-IO-S 

16.50 

0.00  : 

0.004 

:  0.000 

11+35 . 5B 

M-ll-P 

13.50 

0.00  : 

0.002 

:  0.000 

11+25. 5B 

M-ll-S 

16.50 

0.00  : 

0.000 

:  0.000 

11+15. 5B 

M-12-P 

13.50 

0.00  : 

0.010 

:  0.000 

11+05. 5B 

M-12-S 

16.50 

0.00  : 

0.004 

:  0.000  ; 

10+95. 5B 

M-13-P 

7.00 

0.00  : 

0.002 

:  0.000 

10+85. 5B 

M-13-S 

7.50 

0.00  : 

0.018 

:  0.000  ; 

10+75. 5B 

M-14-P 

7.00 

0.00  : 

0.002 

:  0.000  : 

10+65 . 5B 

M-14-S 

7.50 

0.00  : 

0.000 

:  0.000  : 

10+55. OB 

M-15-P 

8.00 

0.00  : 

0.000 

:  0.000  ; 

10+46. 5B 

M-15-S 

7.50 

0.00  : 

0.000 

:  0.000  : 

10+37. 5B 

M-16-P 

10.00 

0.00  : 

0.010 

:  0.000  : 

10+27. 5B 

M-16-S 

7.50 

0.00  : 

0.000 

:  0.000  : 

10+17. 5B 

M-17-P 

9.00 

0.00  ; 

0.002 

:  0.000  : 

10+07. 5B 

M-17-S 

8.00 

0.00  : 

0.000 

:  0.000  : 

09+97. 5B 

M-18-P 

10.50 

0.00  : 

0.002 

:  0.000  : 

1 


GALLIPOLIS  LOCK  AND  DAM 


drilling  &  GROUTING 
PHASE  II  ZONE  I 


middle  wall 


NO. 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 


STATION 

NO. 


HOLE 

NO. 


M-13 

M-13 

M-13 

M-13 

M-14 

M-14 

M-14 

M-14 

M-14 

M-15 

M-15 

M-25 

M-25 

M-25 

M-26 

M-26 

M-26 

M-26 

M-27  : 

M-27 

M-27 

M-27 

M-27 

M-28 

M-28 

M-28 

M-28 

M-29 

M-29 

M-29 

M-29 

M-29 

M-30 

M-30 

M-30 


09+87. 5B: 
09+77. 5B: 
09+66 . 5B: 
09+57. 5B: 
09+49. OB: 
09+37. 5B: 
09+27. 5B: 
09+17. 5B: 
09+07. 5B: 
08+97. 5B: 
08+87. 5B: 
04+78. 5B: 
04+68. 5B: 

:  04+58. 5B: 
04+48. 5B: 
04+39. OB: 
04+29. 5B: 
04+20. OB: 
04+10. 5B: 
04+01. OB: 
03+91. 5B: 
03+82 . OB: 
03+72. 5B: 
03+63. 5B: 
03+54. 5B 
03+45. 5B 
03+36. 5B 
03+26. 5B 
03+16. 5B 
03+06. 5B 
02+96 . 5B : 
02+86. 5B: 
02+76. 5B: 
02+66. 5B: 
02+56. 5B: 


M-18-S 
M-19-P 
M-19-S 
M-20-P 
M-20-S 
M-21-P 
M-21-S 
M-22-P 
M-22-S 
M-23-P 
M-23-S 
M-44-S 
M-45-P 
M-45-S 
M-46-P 
M-46-S 
M-47-P 
M-47-S 
M-48-P 
M-48-S 
M-49-P 
M-49-S 
M-50-P 
M-50-S 
M-51-P 
M-51-S 
M-52-P 
M-52-S 
M-53-P 
M-53-S 
M-54-P 
M-54-S 
M-55-P 
M-55-S 
M-56-P 


DRILL 

footage 


redrill :  PRESS 
FOOTAGE:  TEST 


9.50  : 
10.50  : 

9.50  : 
10.50  : 

9.50  : 
10.50  : 
10.50  : 

10.50  : 
9.00  : 

13.50  : 
14.00  : 

10.50  : 

10.00  : 

10.50  : 

10.00  : 

10.50  : 

10.00  : 

10.50  : 

10.00  : 

9.50  : 

10.00  : 

9.50  : 

10.00  : 

9.50  : 

10.00  : 

9.50  : 
10.00  : 
10.00  : 
10.00  : 

9.00  : 

10.00  : 

8.50  : 
10.00  : 
10.00  : 
10.00  : 


0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.004  : 
0.00  :  0.000  : 
0.00  :  0.012  : 
0.00  :  0.034  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  2.040  : 
0.00  :  0.000  : 
0.00  :  1.120  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  1.430  : 
0.00  :  0.000  : 
0.00  :  0.349  : 
0.00  :  0.000  : 
0.00  :  0.108  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.000  : 
0.00  :  0.570  : 
0.00  :  0.002  : 
0.00  :  0.060  : 
0.00  :  0.000  : 
0.00  :  0.226  : 


GROUT 

CWT 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
17.350  : 
0.000  : 
4.290  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
4.320  : 
0.000  : 
0.580  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.047  : 
0.000  : 
0.000  : 
0.000  : 
0.230  : 


/Z-^‘Z-Z 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  I 
MIDDLE  WALL 


NO 


:  STATION  :  HOLE  :  DRILL 

:  NO.  :  NO.  :  FOOTAGE 


71  :  M-30  :  02+46. 5B:  M-56-S 

72  :  M-30  :  02+36. 5B:  M-57-P 

73  :  M-31  :  02+26. 5B:  M-57-s 

74  :  M-31  :  02+16. 5B:  M-58-P 

75  :  M-31  :  02+06. 5B:  M-58-S 

76  :  M-31  :  01+96. 5B:  M-59-P 

77  :  M-31  :  01+86. 5B:  M-59-S 

78  :  M-32  :  01+76. 5B:  M-60-P 

79  :  M-32  :  01+66. 5B:  M-60-S 

80  :  M-32  ;  01+56. 5B:  M-61-P 

81  :  M-32  :  01+46. 5B:  M-61-S 

82  :  M-32  :  01+36. 5B:  M-62-P 

83  :  M-33  :  01+26. 5B:  M-62-S 

84  :  M-33  :  01+16. 5B:  M-63-P 

85  :  M-33  :  01+06. 5B:  M-63-S 

86  :  M-33  :  00+96. 5B:  M-64-P 

87  :  M-33  :  00+86. 5B;  M-64-S 

88  :  M-34  :  00+76. 5B:  M-65-P 

89  :  M-34  :  00+66. 5B:  M-65-S 

90  :  M-34  :  00+56. 5B:  M-66-P 

91  :  M-34  :  00+46. 5B:  M-66-S 

92  :  M-34  :  00+36. 5B:  M-67-P 

93  :  M-35  :  00+26. 5B:  M-67-S 

94  :  M-35  :  00+16. 5B;  M-68-P 

95  :  M-35  :  00+06. 5B:  M-68-S 

96  :  M-35  ;  00+03. 5A:  M-69-P 

97  :  M-35  :  00+13. 5A:  M-69-S 

98  :  M-36  :  00+23. 5A:  M-70-P 

99  :  M-36  :  00+33. 5A:  M-70-S 

100  :  M-36  :  00+41. 5A:  M-71-P 

101  :  M-36  :  00+51. 5A:  M-71-S 

102  :  M-36  :  00+61. 5A:  M-72-P 

103  :  M-37  :  00+71. 5A:  M-72-S 

104  :  M-37  :  00+81. 5A:  M-73-P 

105  :  M-37  :  00+91. 5A:  M-73-S 


9.50 

10.00 

10.00 

10.00 

9.50 

10.00 

9.50 

10.00 

9.50 

10.00 

9.50 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

12.00 

12.50 
12.00 
13.00 
12.00 

13.50 
12.00 
13.00 
12.00 
13.50 
12.00 


li 

II 

II 

II 

II 

II 

11 

il 

II 

II 

il 

II 

II 

II 

II 

II 

1 

1 

1 

1 

1 

1 

1 

1 

REDRILL:  PRESS 

GROUT 

FOOTAGE :  TEST 

CWT 

II 

II 

II 

II 

11 

II 

11 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

0.00  :  0.000  : 

0.000 

0.00  ;  0.000  : 

0.000 

0.00  :  0.002  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.002  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  ;  0.000  : 

0.000 

0.00  :  0.002  : 

0.000  : 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.002  ; 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.002  : 

0.000 

0.00  :  0.002  : 

0.000 

0.00  :  0.000  : 

0.000 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  ; 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

0.00  :  0.000  : 

0.000  : 

/Z-o.z-2 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  I 
MIDDLE  WALL 


:  NO. 

106 

107 

108 

109 

110 
111 


:  STATION  :  HOLE 
:  NO.  :  NO. 


DRILL  :  REDRILL:  PRESS 
FOOTAGE  :  FOOTAGE:  TEST 


M-37  :  01+01. 5A:  M-74-P 
M-37  :  01+11, 5A:  M-74-S 
M-38  :  01+21. 5A:  M-75-P 
M-38  :  01+25. OA:  M-75-S 
M-38  :  01+30. OA:  M-76-P 
M-38  :  01+35. OA:  M-76-S 


13.50 

14.00 

14.00 

14.00 

15.00 

14.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.000 

0.000 

0.000 

0.002 

0.000 

0.000 


GROUT 

CWT 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 


TOTALS 


1,265.50 


0.00 


N/A 


41.069 


GALLIPOLIS  LOCK  AND  DAM 


DRILLING  &  GROUTING 
PHASE  II  ZONE  II 
MIDDLE  WALL 


:  NO. 


STATION  :  HOLE  :  DRILL  :  REDRILL:  PRESS 

NO.  :  NO.  :  FOOTAGE  :  FOOTAGE:  TEST 


.1  :  M-6  :  13  +  31. 5B:  M-Ol-P 

0.00 

2  :  M-6  :  13+21. 5B:  M-Ol-S 

0.00 

3  :  M-6  :  13+13. 5B:  M-02-P 

0.00 

4  :  M-7  :  13+01. 5B:  M-02-S 

0.00 

5  :  M-7  :  12+91. 5B:  M-03-P 

0.00 

6  :  M-7  :  12+81. 5B:  M-03-S 

0.00 

7  :  M-7  :  12+71. 5B:  M-04-P 

0.00 

8  :  M-7  :  12+61. 5B:  M-04-S 

0.00 

9  :  M-7  :  12+51. 5B:  M-05-P 

0.00 

10  :  M-8  :  12+41. 5B:  M-05-S 

0.00 

11  :  M-8  :  12+31. 5B:  M-06-P 

0.00 

12  :  M-8  :  12+21. 5B:  M-06-S 

0.00 

13  :  M-8  :  12+11. 5B:  M-07-P 

0.00 

14  :  M-9  :  12+01. 5B:  M-07-S 

0.00 

15  :  M-9  :  11+91. 5B:  M-08-P 

0.00 

16  :  M-9  :  11+82. OB:  M-08-S 

0.00 

17  :  M-9  :  11+72. 5B:  M-09-P 

0.00 

18  :  M-9  :  11+64. 3B:  M-09-S 

0.00 

19  :  M-9  :  11+53. 5B:  M-IO-P 

0.00 

20  :  M-10  :  11+44. 5B:  M-IO-S 

0.00 

21  ;  M-10  :  11+35. 5B:  M-ll-P 

0.00 

22  :  M-10  :  11+25. 5B:  M-ll-S 

0.00 

23  ;  M-10  :  11+15. 5B:  M-12-P 

4.00 

24  :  M-10  :  11+05. 5B:  M-12-S 

0.00 

25  :  M-11  :  10+95. 5B:  M-13-P 

10.00 

26  :  M-11  :  10+85. 5B:  M-13-S 

10.00 

27  :  M-11  :  10+75. 5B:  M-14-P 

10.00 

28  :  M-11  :  10+65. 5B:  M-14-S 

10.00 

29  :  M-11  :  10+55. OB:  M-15-P 

10.00 

30  :  M-12  :  10+46. 5B:  M-15-S 

10.00 

31  :  M-12  :  10+37. 5B:  M-16-P 

10.00 

32  :  M-12  :  10+27. 5B:  M-16-S 

10.00 

33  :  M-12  :  10+17. 5B:  M-17-P 

10.00 

34  :  M-12  :  10+07. 5B:  M-17-S 

10.00 

35  :  M-13  :  09+97. 5B:  M-18-P 

10.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.000 
0 . 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


GROUT 

CWT 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


/Z 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  11  ZONE  II 
MIDDLE  WALL 


NO. 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 


STATION 

NO. 


M-13 

M-13 

M-13 

M-13 

M-14 

M-14 

M-14 

M-14 

M-14 

M-15 

M-15 

M-25 

M-25 

M-25 

M-26 

M-26 

M-26 

M-26 

M-27 

M-27 

M-27 

M-27 

M-27 

M-28 

M-28 

M-28 

M-28 

M-29 

M-29 

M-29 

M-29 

M-29 

M-30 

M-30 

M-30 


09+87. 5B: 
09+77 . 5B: 
09+66. 5B: 
09+57. 5B; 
09+49. OB: 
09+37. 5B: 
09+27. 5B; 
09+17. 5B: 
09+07. 5B: 
08+97 . 5B: 
08+87. 5B: 
04+78 . 5B: 
04+68. 5B: 
04+58. 5B: 
04+48. 5B: 
04+39. OB: 
04+29. 5B: 
04+20. OB: 
04+10. 5B: 
04+01 .OB: 
03+91. 5B: 
03+82. OB: 
03+72. 5B: 
03+63. 5B: 
03+54. 5B: 
03+45 . 5B: 
03+36. 5B: 
03+26. 5B: 
03+16. 5B: 
03+06. 5B: 
02+96 . 5B: 
02+86. 5B: 
02+76. 5B: 
02+66. 5B: 
02+56. 5B: 


HOLE 

NO. 

:  DRILL 
:  FOOTAGE 

:  REDRILL:  PRESS 
:  FOOTAGE:  TEST 

M-18-S 

10.00 

0.00  :  0.000 

M-19-P 

10.00 

0.00  :  0.000 

M-19-S 

10.00 

0.00  :  0.000 

M-20-P 

10.00 

0.00  :  0.000 

M-20-S 

10.00 

0.00  :  0.002 

M-21-P 

10.00 

0.00  :  0.000 

M-21-S 

10.00 

0.00  :  0.000 

M-22-P 

10.00 

0.00  :  0.006 

M-22-S 

10.00 

0.00  :  0.000 

M-23-P 

10.00 

0.00  :  0.046 

M-23-S 

10.00 

0.00  :  0.108 

M-44-S 

10.00 

0.00  :  0.002 

M-45-P 

10.00 

0.00  :  0.002 

M-45-S 

10.00 

0.00  :  0.284 

M-46-P 

10.00 

10.00  :  0.000 

M-46-S 

10.00 

0.00  :  0.000 

M-47-P 

10.00 

8.00  :  0.000 

M-47-S 

10.00 

0.00  :  0.000 

M-48-P 

10.00 

0.00  :  0.000 

M-48-S 

10.00 

0.00  :  0.000 

M-49-P 

10.00 

0.00  :  0.000 

M-49-S 

10.00 

0.00  :  0.000 

M-50-P 

10.00 

0.00  :  0.000 

M-50-S 

10.00 

0.00  :  0.000 

M-51-P 

10.00 

0.00  :  0.000 

M-51-S 

10.00 

0.00  :  0.000 

M-52-P 

10.00 

0.00  :  0.266 

M-52-S 

10.00 

0.00  :  0.000 

M-53-P 

10.00 

0.00  :  0.000 

M-53-S 

10.00 

0.00  :  0.000 

M-54-P 

10.00 

0.00  :  0.600 

M-54-S 

10.00 

0.00  :  0.000 

M-55-P 

10.00 

0.00  :  0.148 

M-55-S 

10.00 

0.00  :  0.000 

M-56-P 

10.00 

0.00  :  0.000  : 

GROUT 

CWT 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.580 

0.000 

0.240 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

11.750 

0.360 

0.000 

0.000 

0.000 

1.130 

0.000 

1.060 

0.000 

0.000 


yz-c.z-^ 


9 

t 


GALLIPOLIS  LOCK  AND  DAM 
drilling  &  GROUTING 
PHASE  II  2:0NE  II 

middle  wall 


:  STATION  :  HOLE 
:  NO.  :  NO. 


•  71  :  m-30 

:  72  :  M-30 

•  73  ;  M-31 

74  :  M-31 

75  :  M-31 

•  76  ;  M-31 

77  :  M-31 

78  :  M-32 

:  79  :  M-32 

80  ;  M-32 

•  81  :  M-32 

•  82  ;  M-32 

•'  83  :  M-33 

:  84  :  m-33 

:  85  ;  M-33 

•  86  ;  M-33 

•  87  :  M-33 

:  88  :  m-34 

J  89  :  m-34 
:  90  ;  M-34  : 

•  91  :  M-34  : 

:  92  :  M-34 

:  93  :  m-35 

94  :  m-35 

95  :  M-35 

'  96  :  M-35 

•  97  :  m-35 
98  :  M-36 

'  99  :  M-36 

:  100  ;  M-36 
:  101  :  M-36 
:  102  ;  M-36 
:  103  :  M-37 
:  104  :  M-37 
:  105  :  m-37 


02+46. 5B:  M-56-S 
02+36. 5B:  M-57-p 
02+26. 5B:  M-57-S 
02+16. 5B;  M-58-P 
02+06. 5B:  M-58-S 
01+96. 5B:  M-59-p 
01+86. 5B:  M-59-S 
01+76. 5B:  M-60-P 
01+66. 5B:  M-60-S 
01+56. 5B;  M-61-P 
01+46. 5B:  M-61-S 
01+36. 5B:  M-62-P 
01+26. 5B;  M-62-S 
01+16. 5B:  M-63-P 
:  01+06. 5B:  M-63-S 
00+96. 5B:  M-64-P 
00+86. 5B;  M-64-S 
00+76. 5B:  M-65-P 
00+66. 5B:  M-65-S 
00+56. 5B:  M-66-P 
00+46. 5B:  M-66-S 
00+36. 5B:  M-67-P 
00+26. 5B;  M-67-S 
00+16. 5B:  M-68-P 
00+06. 5B:  M-68-S 
00+03. 5A:  M-69-P 
00+13. 5A:  M-69-S 
00+23. 5A:  M-70-P 
00+33. 5A:  M-70-S 
00+41. 5A;  M-71-P 
00+51. 5A:  M-71-S 
00+61. 5A:  M-72-P 
00+71. 5A:  M-72-S 
00+81. 5A:  M-73-P 
00+91. 5A:  M-73-S  : 


drill 

footage 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10 . 00 
10.00 
10.00 
10.00 
10.00  : 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


redrill :  press 

FOOTAGE:  TEST 

D«00  :  0.000 
0*00  ;  0.000 
D'OO  :  0.000 
0*00  ;  0.002 
0«00  :  0.000 
0*00  :  0.000 
0-00  :  0.000 
0*00  :  0.202 
0*00  :  0.000 
0«00  :  0.000 
0*00  :  0.000 
0-00  :  0.000 
0-00  :  0.000 
0-00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.002 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.002 
0.00  :  0.000 
0.00  :  0.000 
0.00  ;  0.000 
0.00  :  0.600 
0.00  :  0.000 


GROUT 

CWT 

0.000 

0.000 

0.000 

0.000 

0.000 


0 

.000 

0 

.000 

1 

.420 

0 

.000 

0 

.000 

0 

.000 

0 

.000 

0 

.000 

0, 

.000 

0. 

.000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0. 

000 

0.000 
0.000  : 
0.000  ; 
0.000  ; 
0.000 
0.000 
0.000 
0.000 
0.000 
4.210 
0.180 


gallipolis  lock  and  dam 
drilling  &  GROUTING 
PHASE  II  ZONE  II 

middle  wall 


106  :  M-37 

107  :  M-37 

108  :  M-38 

109  ;  M-38 

110  :  M-38 

111  :  M-38 


:  STATION  ;  HOLE 
=  NO-  :  NO. 

•  01+01. 5A:  M-74-P 
:  01+11. 5A:  M-74-S 
:  01+21. 5A:  M-75-p 
:  01+25. OA;  M-75-S 
:  01+35. OA:  M-76-P 
:  01+35. OA:  M-76-S 


DRILL  :  REDRILL 
FOOTAGE  : . FOOTAGE 


PRESS 

TEST 


GROUT 

CWT 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


0.00  :  0.004 

0.00  :  0.002 

0.00  :  0.000 

0.00  :  0.000 

0.00  :  0.000 

0.00  :  0.000 


0.230 

0.000 

0.000 

0.000 

0.000 

0.000 


TOTALS 


874.00 


18.00 


N/A 


27.160  : 


/2-C.2.6 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  I 

land  wall 


:  NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


MONO 

NO. 

L-6 
L-6 
L-6 
L-6 
L-7 
L-7 
L-7 
L-7 
L-7 
L-8 
L-8 
L-8 
L-8 
L-8  ; 

:  L-9 
L-9 
L-9 
L-9 
L-10 
L-10 
L-10 
L-10 
L-10 
L-11 
L-11 
L-11 
L-11 
L-11 
L-12 
L-12 
L-12 
L-12 
L-12 
L-13 
L-13 
L-13 
L-13 


STATION 

NO. 


HOLE 

NO. 


DRILL 

FOOTAGE 


10+37. 5B: 
10+27. 5B; 
10+17. 5B: 
10+07. 5B: 
09+97. 5B: 
09+87. 5B: 
09+77. 5B: 
09+66 . 5B: 
09+57. 5B: 
09+47. 5B; 
09+36. 5B: 
09+26. 5B: 
09+16. 5B: 
09+07. 5B: 
08+97. 5B: 
08+87 . 5B; 
08+77. 5B: 
08+66. 5B; 
08+57.5B: 
08+47. 5B: 
08+37. 5B 
08+27. 5B 
08+17. 5B 
82+07. 5B 
07+97. 5B 
07+87. 5B 
07+77. 5B 
07+67. 5B 
07+57. 5B 
07+47. 5B 
07+37. 5B 
07+28. OB: 
07+18. 5B: 
07+08. 5B: 
06+98. 5B: 
06+92. OB: 
06+85. 5B: 


L-Ol-P 
L-Ol-S 
L-02-P 
L-02-S 
L-03-P 
L-03-S 
L-04-P 
L-04-S 
L-05-P 
L-05-S 
L-06-P 
L-06-S 
L-07-P 
L-07-S 
L-08-P 
L-08-S 
L-09-P 
L-09-S 
L-IO-P 
L-IO-S 
L-ll-p 
L-ll-S 
L-12-P 
L-12-S 
L-13-P 
L-13-S 
L-14-P 
L-14-S 
L-15-P 
L-15-S 
L-16-P 
L-16-S 
L-17-P 
L-17-S 
L-18-P 
L-18-S 
L-19-P 


7.00 

14.00 

14.50 

9.50 
18.00 

17.50 

16.50 
7.00 

7.50 

8.00 

8.50 
8.50 
8.00 

8.50 

7.50 
9.00 
9.00 
9.00 

6.50 
6.00 
6.50 
7.00 

6.50 
10.50 
10.50 

9.00 
10.50 
9.00 

9.50 

8.00 

8.50 
10.00 
10.50 

8.00 

9.50 
7.00 

8.50 


■====== 

il 

II 

If 

II 

11 

II 

II 

II 

II 

II 

redrill :  PRESS 
FOOTAGE:  TEST 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

16.00 

:  0.000 

0.00 

:  1.050 

0.00 

:  0.000 

0.00 

:  1.050 

0.00 

:  0.164 

0.00 

:  0.000 

0.00 

:  0.772 

0.00 

:  0.000 

0.00 

:  0.000 

0.00 

:  0.000 

0.00 

:  0.000 

0.00 

:  0.000 

0.00 

:  1.132 

0.00 

:  0.002 

0.00 

:  0.956 

0.00 

:  0.000 

0.00 

:  0.002 

0-00  :  0.003 
0*00  :  0.002 
0-00  :  0.000 
0*00  :  0.864 
0*00  :  0.000 
0*00  :  0.202 
0.00  :  0.000 
0.00  :  1.600 
0.00  :  0.100 
0.00  :  1.474 

0.00  :  0.002 

0.00  :  1.354 

0.00  :  0.002 
0.00  :  1.310 
0.00  :  0.002 
0.00  :  0.000 
0.00  :  0.004 
0.00  :  0.424 
0.00  :  0.000 
0.00  :  0.000 


GROUT 

CWT 

0.000 
3.360 
0.000 
0.000 
1.110 
0.000 
7.210 
0.000 
0.000 
0.000 
0.092 
0.000 
16.680 
0.000 
0.098 
0.000 
0.924 
0.000 
0.160 
0.000 
5 . 650 
0.000 
0.240 
0.000  : 
23.240 
1.320 
2.700 
0.000 
24.530 
0.000 
7.420 
0.000 
0.000 
0.000 
9.150 
0.000 
0.000 


! 


gallipolis  lock  and  dam 
drilling  &  GROUTING 
PHASE  II  20.NE  I 
LAND  WALL 


:  :  MONO 

:  NO.  :  NO. 

38  :  L-13 

39  :  L-13 

40  :  L-14 

41  :  L-14 

42  :  L-14 

43  :  L-14 

44  :  L-14 

45  :  L-15 

46  :  L-15 

47  :  L-15 

48  :  L-15 

:  49  :  L-15 


50 

L-16 

51 

L-16 

52 

L-16 

53 

L-16 

54 

L-16 

55 

L-17 

56 

L-17  : 

57 

L-17  ; 

58 

L-17 

59 

L-18 

60 

L-18 

61 

L-18 

62 

L-18 

63 

L-18 

64 

L-18 

65 

L-18 

66 

L-19 

67 

L-19 

68 

L-19 

69 

L-19 

70 

L-19 

71 

L-20 

72 

L-20 

73 

L-20 

74 

L-20 

:  STATION  :  HOLE 
:  NO.  :  NO. 

06+79. OB:  L-19-S 
06+72. 5B:  L-20-P 
06+62. 5B:  L-20-S 
06+52. 5B:  L-21-P 
06+45. 5B:  L-21-S 
06+32. 5B:  L-22-P 
06+23. 5B:  L-22-S 
06+14. 5B:  L-23-P 
06+05. 5B:  L-23-S 
05+96. 5B:  L-24-P 
05+86. 5B:  L-24-S 
05+76. 5B:  L-25-P 
05+66. 5B:  L-25-S 
05+56. 5B;  L-26-P 
05+46. 5B:  L-26-S 
05+36. 5B:  L-27-P 
05+26. 5B:  L-27-S 
05+16. 5B:  L-28-P 
05+06. 5B:  L-28-S 
04+96. 5B:  L-29-P 
04+86. 5B:  L-29-S 
04+76. 5B:  L-30-P 
04+66. 5B;  L-30-S 
04+56. 5B:  L-31-p 
04+46. 5B:  L-31-S 
04+41. 5B;  L-31ST 
04+51. 5B:  L-31PT 
04+36. 5B:  L-32-P 
04+26. 5B:  L-32-S 
04+16. 5B:  L-33-P 
04+06. 5B:  L-33-S 
03+96. 5B:  L-34-p 
03+86. 5B:  L-34-S 
03+76. 5B:  L-35-P 
03+66. 5B:  L-35-S 
03+56. 5B:  L-36-P 
03+46. 5B:  L-36-S 


drill  :  REDRILL: 
FOOTAGE :  FOOTAGE : 

PRESS 

TEST 

II 

II 

il 

II 

II 

M 

II 

II 

10.00 

0.00  : 

0.000 

8.50 

0.00  : 

0.000 

9.00 

0.00  : 

0 . 002 

10.00 

0.00  : 

2.010 

9.00 

0.00  : 

0.000 

10.00 

0.00  : 

2.944 

11.50 

0.00  : 

0.000 

1 1  •  50 

0.00  : 

2.808 

11.50 

0.00  : 

0.396 

11.50 

0.00  : 

0.000 

1 1 . 5o 

0.00  : 

1.440 

9.00 

0.00  : 

0.802 

10.50 

0.00  : 

0.000 

9.00 

0.00  : 

0.000 

8 . 00 

0.00  : 

0.002 

8.00 

0.00  : 

0.000 

8.00 

0.00  : 

0.002 

10.00 

0.00  : 

0.000 

10.00 

0.00  : 

0.000 

10.00 

0.00  : 

0.000 

10.00 

0.00  : 

0.000 

10.00 

0.00  : 

0.000 

8.50 

0.00  : 

0.346 

7.50 

0.00  : 

0.000 

OT  DRILLABLE  :  = 

4.00 

0.00  :  0.000 

4.00 

0.00  :  0.000 

8 . 50 

0.00  :  0.002  ; 

8.50 

0.00  :  0.000  ; 

10.50 

0.00  :  0.000 

10.00 

0.00  :  0.000 

8.50 

■  0.00  :  0.000 

8.00 

0.00  :  0.000 

8.50 

0.00  :  0.002 

8.00 

0.00  :  0.000 

8.00 

0.00  :  0.000 

7.00 

0.00  :  0.000 

GROUT 

CWT 

0.000 
0.000 
0.000 
42.300 
0.000 
150.150  ; 
0.000  : 
0.440  : 
13.690  : 
0.000  : 
S.580  : 
2.100  : 
0.000  : 
0.000  : 
0.000  : 
0.000  ; 
0.000  : 
0.320  : 
0.000  ; 
0.000  : 
0.000  : 
0.000  : 
2.960  : 
0.000  : 

0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  ; 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  : 
0.000  ; 


I 


gallipolis  lock  and  dam 
drilling  &  GROUTING 

PHASE  IT  ZONE  I 

land  wall 


NO. 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86  : 

87 

88 

89 

90 

91 


:  MONO 
:  NO. 

•  L— 20 

•  L~  2 1 
••  L-21 
••  L-21 

••  l-21 
:  l-21 

:  L-22  : 
L-22 
L-22 
L-22 
L-22 

l-22 

L-23 

L-23 

L-23 

l-23 

L-24 


•  STATION 
:  NO. 

:  03+36. 5B 
03  +  26. 5B 
:  03+16. 5B: 
•'  03+06.5 
•  02+96. 5B 
■  02+86. 5B 
’  02  +  76.5] 
02+66. 5B 
02+56 . 5B 
02+46. 5B 
02+36 . 5E 
02+26. 5B 
02+16. 5B 
02  +  06. 5B 
01+96. 5B 
01+86. 5B 
01+76. 5B 


:  Hole 

:  NO. 

••  L-3  7-P 
•  L-37-S 
:  L-38-P 
:  L-38-S 
L-39-P 
L-39-S 
L-40-P 
L-40-S 
L-41-P 
L-41-s 
L-42-P 
L-42-S 
L-43-P 
L-43-S 
L-44-P 
L-44-S 
L-45-P 


drill 
footage ; 


7.50 

8.00 

8.50 
8.00 
8.00 

7.50 
7.00 
7.50 
7.00 
7.50 
7.50 
8.00 
7.00 
7.00 
7.00 
7.00 
7.50 


redrill ;  PRESS 
FOOTAGE:  TEST 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00  : 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


totals 


802.5 


16.00 


0.000 
0.000 
0.384 
0.000 
0.130 
0.000 
0.000 
0.000 
0.000 
0.116 
0.028 
0.000 
0.250 
0.000 
0.000 
0.000  ; 
0.000  ; 


N/A 


GROUT 

CWT 

0.000 
0.000 
6.660 
0.000 
0.720 
0.000 
0.125 
0.000 
0.000 
0.000 
0.000 
0.000 
2.400 
0.000 
0.000 
0.000 
0.000 


334.329 


0.5-3 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  II  ZONE  II 
LAND  WALL 


:  NO. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


MONO  :  STATION 
NO .  :  NO . 

:  HOLE 
:  NO. 

:  DRILL 
:  FOOTAGE 

:  REDRILL:  PRESS  GROUT 

:  FOOTAGE:  TEST  CWT 

L-6  :  10+37. 5B 

L-Ol-P 

0.00 

0.00  :  0.000  :  0.00 

L-6  :  10+27. 5B 

L-Ol-S 

0.00 

0.00  :  0.000  :  0.00 

L-6  :  10+17. 5B 

L-02-P 

0.00 

0.00  :  0.000  :  0.00 

L-6  :  10+07. 5B 

L-02-S 

0.00 

0.00  :  0.000  :  0.00 

L-7  :  09+97. 5B 

L-03-P 

0.00 

0.00  :  0.000  :  0.00 

L-7  :  09+87. 5B 

L-03-S 

0.00 

0.00  :  0.000  :  0.00 

L-7  :  09+77. 5B 

L-04-P 

0.00 

0.00  :  0.000  :  0.00 

L-7  :  09+66. 5B 

L-04-S 

10.00 

0.00  :  0.000  :  0.00 

L-7  :  09+57. 5B 

L-05-P 

10.00 

0.00  :  0.002  :  0.00 

L-8  :  09+47. 5B 

L-05-S 

10.00 

0.00  :  0.000  :  0.00 

L-8  :  09+36. 5B 

L-06-P 

10.00 

20.00  :  0.002  :  0.00 

L-8  :  09+26. 5B 

L-06-S 

10.00 

0.00  :  0.000  :  0.00 

L-8  :  09+16. 5B 

L-07-P 

10.00 

18.00  :  0.000  :  0.00 

L-8  :  09+07. 5B 

L-07-S 

10.00 

0.00  :  0.000  :  0.00 

L-9  :  08+97. 5B 

L-08-P 

10.00 

17.00  :  0.000  :  0.00 

L-9  :  08+87. 5B 

L-08-S 

10.00 

0.00  :  0.002  :  0.00 

L-9  :  08+77, 5B 

L-09-P 

10.00 

0.00  :  0.000  :  0.00 

L-9  :  08+66. 5B 

L-09-S 

10.00 

0.00  :  0.068  :  0.00 

L-10  :  08+57. 5B 

L-IO-P 

10.00 

0.00  :  0.000  :  0.00 

L-10  :  08+47. 5B 

L-IO-S 

10.00 

5.00  :  0.000  :  0.00 

L-10  ;  08+37. 5B 

L-ll-P 

10.00 

15.00  :  0.000  :  0.00 

L-10  :  08+27. 5B 

L-ll-S 

10.00 

0.00  :  0.000  :  0.00 

L-10  :  08+17. 5B 

L-12-P 

10.00 

5.00  :  0.052  :  0.00 

L-11  :  82+07. 5B 

L-12-S 

10.00 

0.00  :  0.000  :  0.00 

L-11  :  07+97. 5B 

L-13-P 

10.00 

12.00  :  0.000  :  0.00 

L-11  :  07+87. 5B 

L-13-S 

10.00 

0.00  ;  0.000  :  ,0.00 

L-11  :  07+77. 5B 

L-14-P 

10.00 

10.00  :  0.020  :  0.00 

L-11  :  07+67. 5B 

L-14-S 

10.00 

0.00  :  0.000  :  0.00 

L-12  :  07+57. 5B 

L-15-P 

10.50 

10.00  :  0.000  :  0.00 

L-12  :  07+47. 5B 

L-15-S 

10.00 

0.00  :  0.000  :  0.00 

L-12  :  07+37. 5B 

L-16-P 

10.50 

7.00  :  0.000  :  0.00 

L-12  :  07+28. OB 

L-16-S 

10.00 

1.00  :  0.000  :  0.00 

L-12  :  07+18. 5B 

L-17-P 

10.50 

0.00  :  0.000  :  0.00 

L-13  :  07+08. 5B 

L-17-S 

10.00 

0.00  :  0.000  :  0.00 

L-13  :  06+98. 5B 

L-18-P 

10.00 

8.00  :  0.000  :  0.00 

L-13  :  06+92. OB 

L-18-S 

10.00 

0.00  :  0.000  :  0.00 

L-13  :  06+85. 5B 

L-19-P 

10.00 

0.00  :  0.000  :  0.00 

GALLIPOLIS 


LOCK  AND  DAM 


drilling  &  GROUTING 


PHASE  II  ZONE  II 
LAND  WALL 


=  _  = 

=  = 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

II 

II 

=  = 

MONO 

STATION  :  HOLE 

. 

NO. 

NO. 

: 

NO .  :  NO . 

• 

^  ~  ~ 

II 

11 

II 

II 

II 

=  = 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

-  - 

38 

L-13 

06+79. OB:  L-19-S 

39 

L-13 

06+72. 5B:  L-20-P 

40 

L-14 

06+62. 5B:  L-20-S 

• 

41 

L-14 

• 

06+52. 5B:  L-21-P 

♦ 

• 

42 

L-14 

• 

06+45. 5B:  L-21-S 

43 

L-14 

06+32. 5B:  L-22-P 

• 

44 

L-14 

06+23. 5B:  L-22-S 

45 

L-15 

06+14. 5B:  L-23-P 

46 

L-15 

06+05. 5B:  L-23-S 

47 

L-15 

05+96. 5B:  L-24-P 

48 

L-15 

% 

05+86. 5B:  L-24-S 

49 

L-15 

♦ 

05+76. 5B:  L-25-P 

50 

L-16 

• 

05+66. 5B:  L-25-S 

5 1 

L-16 

♦ 

• 

05+56. 5B:  L-26-P 

• 

52 

• 

* 

L-16 

05+46. 5B:  L-26-S 

♦ 

53 

• 

L-16 

05+36. 5B:  L-27-P 

54 

L-16 

05+26. 5B:  L-27-S 

55 

L-17 

05+16. 5B:  L-28-P 

56 

L-17 

05+06. 5B:  L-28-S 

57 

L-17 

04+96. 5B:  L-29-P 

58 

L-17 

04+86. 5B:  L-29-S 

59 

L-18 

04+76. 5B:  L-30-P 

60 

• 

L-18 

• 

04+66. 5B:  L-30-S 

61 

• 

L-18 

• 

04+56. 5B:  L-31-P 

62  :  L-18  :  04+46. 5B:  L-31-S  : 

63  :  L-18  :  04+41. 5B:  L-31ST  : 

64  :  L-18  :  04+51. 5B:  L-31PT  : 

65  :  L-18  :  04+36. 5B:  L-32-P  : 

66  :  L-19  :  04+26. 5B:  L-32-S  : 

67  :  L-19  :  04+16. 5B:  L-33-P  : 

68  :  L-19  :  04+06. 5B:  L-33-S  : 

69  :  L-19  :  03+96. 5B:  L-34-P  : 

70  :  L-19  :  03+86. 5B:  L-34-S  : 

71  :  L-20  :  03+76. 5B:  L-35-P  : 

72  :  L-20  :  03+66. 5B:  L-35-S  : 

73  :  L-20  :  03+56. 5B:  L-36-P  : 

74  :  L-20  :  03+46. 5B:  L-36-S  : 


DRILL  :  REDRILL:  PRESS 
FOOTAGE :  FOOTAGE :  TEST 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

NOT 

5.00 

5.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


:  1.00 
:  0.00 
:  0.00 
4.00 
:  0.00 
:  3.00 

:  1.00 

:  4.00 

:  20.00 

:  5.00 

:  11.00 

:  7.00 

:  0.00 

:  7.00 

:  2.00 
:  1.00 
:  0.00 
:  8.00 
:  2.00 
:  0.00 
:  4.00 

:  0.00 

:  5.00 

:  0.00 
DRILLABLE 
:  0.00 
:  0.00 
:  0.00 
:  0.00 
0.00 
:  0.00 
:  0.00 
0.00 
:  0.00 
:  0.00 
:  0.00 
:  0.00 


0.000 
0.000 
0.084 
0.002 
0.000 
0.000 
0.000 
0.002 
0.000 
0.000 
0.314 
0.000 
0.138 
0.000 
0.004 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.028 
0.000 
0.000 
.  0.004 
:  0.000 
:  0.068 
:  0.074 
:  0.052 
:  0.000 
:  0.000 


GROUT  ; 
CWT  : 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
4.81  : 
0.00  : 
1.51  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.24  : 
0.06  : 
0.21  : 
0.09  : 
0.00  : 
0.00  : 
0.00  : 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 


^Z-0.3'S 


gallipolis  lock  and  dam 
drilling  &  GROUTING 

PHASE  II  ZONE  II 

land  wall 


:  NO. 


75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 

89 

90 

91 


mono  :  STATION  :  ROLE 
NO.  :  NO.  :  NO. 


L-20 

L-21 

L-21 

L-21 

L-21 

L-21 

L-22 

L-22 

L-22 

L-22 

L-22 

L-23 

L-23 

L-23 

L-23 

L-23 

L-24 


03+36. 5B:  L-37-P 
03+26. 5B:  L-37-S 
03+16. 5B:  L-38-P 
03+06. 5B:  L-38-S 
02+96. 5B;  L-39-p 
02+86. 5B:  L-39-S 
02+76. 5B:  L-40-P 
02+66. 5B:  L-40-S 
02+56. 5B:  L-41-p 
02+46. 5B:  L-41-S 
02+36. 5B:  L-42-P 
02+26. 5B:  L-42-S 
02+16. 5B;  L-43-p 
02+06. 5B:  L-43-S 
01+96. 5B:  L-44-p 
01+86. 5B:  L-44-S 
01+76. 5B;  L-45-p 


drill 

footage 


redrill :  PRESS 
FOOTAGE:  TEST 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

8.50 


0.00  ;  0.000 
0.00  :  0.040 
10.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.020 
0.00  :  0.000 
5.00  :  0.124 
5.00  :  0.000 
0.00  ;  0.135 
5.00  ;  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 


GROUT  : 
CWT 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 


totals 


820.00 


238.00 


N/A 


6.92 


GALLIPOLI S 
drilling 

PHASE  III 


lock  and  dam 
&  GROUTING 
ZONE  I 


D/S  M/L  MITER  GATE 


NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


:  MONO 
:  OFFSET 
:  FROM 

w/oc/s 

w/oc/s 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

w/oc/s 

CENTER 
E/OC/S 
E/OC/S 
E/OC/S 
E/OC/S  ; 
E/OC/S  ; 
E/OC/S  : 


:  STATION 
00+23. 5B 
OFFSET 


HOLE 

NO. 


68  ’ -6 . 0" ; 
58’-6.0”; 
43’-0.5"; 
38 ’-6 . 0" : 
29’-3.0": 
20’-0.0": 
10 ’-0.0": 
CENTER  : 
lO’-O.O"; 
20’-0.0"; 
29’-8.0": 
39 ’-7.0"; 
49 ’-7.0": 
59’-7.0": 
69’-7.0": 


UMMS-Ol-S 

UMMS-Ol-P 

UMMS-02-S : 

UMMS-02-P: 

UMMS-03-S: 

UMMS-03-P: 

UMMS-04-S : 

UMMS-04-P: 

UMMS-05-S; 

UMMS-05-P.' 

UMMS-06-S; 

UMMS-06-P: 

UMMS-07-S: 

UMMS-07-P: 

UMMS-08-S: 


drill 

footage 


redrill : 

FOOTAGE: 


PRESS 

TEST 


10 

.00 

13 

.00 

14 

.00 

14 

.00  i 

14 

.00 

13 

.00 

14 

.00 

14 

,00 

14. 

,00 

14. 

00 

14. 

00 

14. 

00 

14. 

00 

14. 

00 

13. 

00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


:  0.000 
:  0.010 
:  0.020 
••  0.130 
:  0.060 
:  0.120 
:  0 . 004 
:  0.002 
:  0.006 
:  0.062 
:  0.146 
:  0 . 000 
:  0.120 
:  0.000 
:  0.020 


totals 


203.00 


0.000 


n/a 


L 


:  GROUT 
:  CWT 

••  0.000 
:  0.000 
:  0.000 
:  0.000 
:  0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000  ; 
0.000  ; 
0.000  : 


y 2 -/?/-/ 


GALLIPOLIS  lock  and  dam 
drilling  &  GROUTING 

PHASE  ITT  ZONE  II 
U/S  M/L  MITER  GATE 


NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


:  MONO 
OFFSET 
FROM 

W/OC/S 

w/oc/s 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

w/oc/s 

CENTER  : 

E/OC/S  ; 

E/OC/S  ; 

E/OC/S 

E/OC/S 

E/L-6 

E/L-6 


STATION 
00+23. 5Bi 
OFFSET 


HOLE 

NO. 


drill 

footage 


68’-6.0"; 
58’-6.0": 
43  ’-0. 5" : 
38’-6.0"; 
29 ’-3.0": 
20 ’-0. 0" : 
10 ’-0.0"; 
CENTER  : 
lO’-O.O": 
20’-0.0"; 
29 ’-8.0": 
39’-7.0": 
49’-7.0": 
59’-7.0": 
69 ’-7.0": 


redrill :  PRESS 
FOOTAGE:  TEST 


UMMS 

UMMS 

UMMS 

UMMS 

UMMS 

UMMS 

UMMS 

UMMS- 

UMMS- 

UMMS- 

UMMS- 

UMMS- 

UMMS- 

UMMS- 

UMMS- 


-01-S 

-01-P; 

-02-S; 

-02-P; 

-03-S: 

•03-P: 

■04-S; 

04-P; 

05-S : 

05-P: 

06-S: 

06-P: 

07-S: 

07-P: 

08-S: 


10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


totals 


150.00 


0.00 


:  0.000 
0.022 
0.024 
0.140 
0.082 
0.164 
0.000 
0.066 
0.008 
0.084 
0.230 
0.002 
0.164 
0.018 
0.020  : 


N/a 


GROUT 

CWT 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


0.00 


1 


GALL I POL IS 

drilling 

PHASE  III 
U/S  M/L  EMG 


LOCK  AND  DAM 
&  GROUTING 
ZONE  I 
SILL 


NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


MONO  :  STATION  : 
OFFSET  :  10+37. 5B:  HOLE 
FROM  :  OFFSET  :  NO. 


drill  :  REDRILL:  PRESS 
FOOTAGE :  FOOTAGE :  TEST 


w/oc/s 

65’-0.0": 

w/oc/s 

55  ’-0.0" : 

w/oc/s 

50’-0.0" : 

w/oc/s 

40’-0.0": 

w/oc/s 

30’-0.0": 

w/oc/s 

20 ’-0.0": 

w/oc/s 

lO’-O.O": 

CENTER 

•  • 

o 

o 

1 

o 

o 

E/OC/S 

lO’-O.O" : 

E/OC/S 

20’-0.0": 

E/OC/S 

30’-0.0": 

E/OC/S 

40’-0.0" : 

E/OC/S 

50 ’-0.0" : 

E/OC/S 

55’-4.0": 

E/OC/S 

70’-2.0" : 

UMES-Ol-S: 

14.00 

UMES-Ol-P: 

14.00 

UMES-02-S: 

14.00 

UMES-02-P: 

13.00 

UMES-03-S: 

14.00 

UMES-03-P: 

13.00 

UMES-04-S: 

14.00 

UMES-04-P: 

14.00 

UMES-05-S: 

14.00 

UMES-05-P: 

13.00 

UMES-06-S: 

14.00 

UMES-06-P: 

14.00 

UMES-07-S: 

14.00 

UMES-07-P; 

14.00 

UMES-08-S: 

10.00 

0.00  :  0.000 
0.00  :  0.008 
0.00  :  0.030 
0.00  :  0.044 
0.00  :  0.074 
0.00  :  0.074 
0.00  :  0.114 
0.00  :  0.010 
0.00  :  0.080 
0.00  :  0.066 
0.00  :  0.004 
0.00  :  0.020 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 


TOTALS 


203.00 


0.00 


N/A 


GROUT 

CWT 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  III  ZONE  II 
U/S  M/L  EMG  SILL 


:  MONO  :  STATION  : 

:  OFFSET  :  10+37.5B:  HOLE 

NO. :  FROM  :  OFFSET  :  NO. 


* 

DRILL  :  REDRILL:  PRESS 
FOOTAGE:  FOOTAGE:  TEST 


1 

w/oc/s 

0 

0 

65  *-0.0”: 

UMES-Ol-S: 

10.00 

2 

0 

w/oc/s 

0 

55  *-0.0": 

UMES-Ol-P: 

10.00 

3 

0 

0 

w/oc/s 

50* -0.0": 

UMES-02-S: 

10.  00 

4 

w/oc/s 

40*-0.0”: 

UMES-02-P: 

10.00 

5 

w/oc/s 

30* -0.0": 

UMES-03-S: 

10.00 

6 

w/oc/s 

20* -0.0": 

UMES-03-P: 

10.00 

7 

w/oc/s 

10*-0.0": 

UMES-04-S: 

10.00 

8 

CENTER 

0.0*-0.0: 

UMES-04-P: 

10.  00 

9 

E/OC/S 

10*-0.0": 

UMES-05-S: 

10.00 

10 

E/OC/S 

20* -0.0": 

UMES-05-P: 

10.00 

11 

0 

0 

E/OC/S 

30* -0.0": 

UMES-06-S: 

10.  00 

12 

0 

E/OC/S 

40*-0.0": 

UMES-06-P: 

10.  00 

13 

E/OC/S 

50  *-0.0": 

UMES-07-S: 

10.00 

14 

E/OC/S 

55  *-4.0": 

UMES-07-P: 

10.00 

15 

E/OC/S 

70* -2.0": 

UMES-08-S: 

10.00 

16 

~  Si 

i| 

i| 

U 

II 

II 

II 

II 

it 

II 

II 

It 

II 

II 

II 

II 

II 

II 

It 

i|  •• 

II 

0.00  :  0.006 
0.00  :  0.008 
0.00  :  0.048 
0.00  :  0.068 
0.00  :  0.060 
0.00  :  0.098 
0.00  :  0.490 
0.00  :  0.006 
0.00  :  0.084 
0.00  :  0.108 
0.00  :  0.014 
0.00  :  0.042 
0.00  :  0.000 
0.00  :  0.000 
0.00  :  0.000 


TOTALS 


150.  00 


0.  OO 


N/A 


GROUT 

CWT 

0.00 
0.  00 
0.00 
0.00 
0.00 
0.00 
1.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.  00 
0.00 


1.82 


JZ-P.Z'2, 


GALLIPOLIS  LOCK  AND  DAM 


DRILLING  &  GROUTING 
PHASE  III  ZONE  I 
U/S  AUX  MITER  GATE 


:  MONO  :  STATION  : 

:  OFFSET  :  10+37. 5B:  HOLE 
NO.  :  FROM  :  OFFSET  :  NO. 


•  * 

DRILL  :  REDRILL;  PRESS 
FOOTAGE ;  FOOTAGE :  TEST 


1 

W/OC/S 

70’-0.0": 

UAMS-Ol-S: 

2 

w/oc/s 

60’-0.0'': 

UAMS-Ol-P: 

3 

W/OC/S 

• 

50’-0.0'’: 

UAMS-02-S: 

4 

W/OC/S 

• 

40 ’-0.0": 

UAMS-02-P; 

5 

W/OC/S 

• 

• 

30 ’-0.0": 

UAMS-03-S: 

6 

W/OC/S 

• 

• 

20’-0.0": 

UAMS-03-P: 

7 

W/OC/S 

lO’-O.O": 

UAMS-04-S: 

8 

CENTER 

♦ 

CENTER  : 

UAMS-04-P: 

9 

E/OC/S 

• 

lO’-O.O": 

UAMS-05-S: 

10 

E/OC/S 

• 

♦ 

20’-0.0": 

UAMS-05-P: 

11 

E/OC/S 

• 

♦ 

29-’0.5": 

UAMS-06-S: 

12 

E/OC/S 

• 

38’-. 01"; 

UAMS-06-P: 

13 

E/OC/S 

• 

50 ’-0.1": 

UAMS-07-S: 

14 

E/OC/S 

• 

58’-0.1": 

UAMS-07-P: 

15 

E/OC/S 

68’-. 0"  : 

UAMS-08-S: 

16 

E/OC/S 

61’-0.0": 

UAMS-7-PT: 

17 

E/OC/S 

63 ’-0.0": 

UAMS-8-ST: 

10.00 

10.00 

12.00 

11.00 

11.00 

13.00 

13.00 

13.00 

13.00 

15.00 

12.00 

13.00 

13.00 

8.00 

18.00 

10.00 

10.00 


0.00 

0.922 

0.00 

0.042 

0.00 

0.760 

0.00 

0.272 

0.00 

0.240 

0.00 

0.072 

0.00 

0.192 

0.00 

0.260 

0.00 

0.058 

0.00 

0.016 

0.00 

0.020 

0.00 

1.488 

0.00 

0.186 

0.00 

0.004 

0.00 

0.000 

0.00 

0.000 

0.00 

0.000 

TOTALS 


205.00 


0.00 


N/A 


:  GROUT 
:  CWT 

26.57 
0.00 
17.90 
0.41 
0.52 
0.00 
1.83 
2.91 
0.00 
0.13 
0.00 
14.45 
2.63 
0.00 
0.00 
0.00 
0.00 


67.35 


GALL I POL IS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  III  ZONE  II 
U/S  AUX  MITER  GATE 


MONO  :  STATION  : 

OFFSET  :  02+76. 5B:  HOLE 
FROM  :  OFFSET  ;  NO. 

W/OC/S  :  70’-0.0":  UAMS-Ol-S 
W/OC/S  :  60 ’-0.0":  UAMS-Ol-P 
W/OC/S  :  52 ’-0.0”:  UAMS-02-S 
W/OC/S  :  40 ’-0.0":  UAMS-02-P 
W/OC/S  :  30 ’-0.0”:  UAMS-03-S 
W/OC/S  :  20-0.0”  :  UAMS-03-P 
W/OC/S  :  10 ’-0.0":  UAMS-04-S 
CENTER  :  0.0 ’-0.0:  UAMS-04-P 
E/OC/S  :  10 ’-0.0”:  UAMS-05-S 
E/OC/S  :  20 ’-0.0”:  UAMS-05-P 
E/OC/S  :  29 ’-0.5”:  UAMS-06-S 
E/OC/S  :  38 ’-1.0”:  UAMS-06-P 
E/OC/S  :  50 ’-1.0”:  UAMS-07-S 
E/OC/S  :  58 ’-1.0”:  UAMS-07-P 
E/OC/S  :  68 ’-0.0”:  UAMS-08-S 
E/OC/S  :  61 ’-0.0”:  UAMS-7-PT 
E/OC/S  :  63 ’-0.0”:  UAMS-8-ST 


TOTALS 


•  •  I 

DRILL  :  REDRILL:  PRESS  :  GROUT 

FOOTAGE:  FOOTAGE:  TEST  :  CWT 


10.00 

21.00 

0.000 

0.00 

10.00 

0.00 

» 

0.000 

0.00 

10.00 

0.00 

0.000 

0.00 

10.00 

0.00 

• 

0.000 

0.00 

10.00 

0.00 

• 

• 

0.000 

0.00 

10.00 

0.00 

0.066 

0.00 

10.00 

0.00 

0.008 

0.00 

10.00 

0.00 

• 

0.000 

0.00 

10.00 

0.00 

• 

ft 

0.230 

0.68 

10.00 

0.00 

0.006 

0.00 

10.00 

0.00 

0.090 

0.00 

10.00 

0.00 

0.000 

0.00 

10.00 

0.00 

0.126 

0.63 

10.00 

0.00 

0.002 

0.00 

0.00 

0.00 

ft 

N/A 

0.00 

10.00 

0.00 

ft 

ft 

0.000 

0.00 

10.00 

0.00 

0.000 

0.00 

II 

M 

II 

II 

II 

II 

II 

It 

II 

II 

II 

M 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

11 

11 

11 

160.00  : 

21.00 

N/A  i 

1.31  i 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

11 

=  = 

II 

II 

II 

II 

II 

II 

\  ft  II 

II 

II 

II 

II 

II 

II 

II 

/  2- P.3 -2. 


1 


GALLIPOLIS  LOCK  AND  DAM 
DRILLING  &  GROUTING 
PHASE  III  ZONE  I 
U/S  AUX  EMG  SILL 


:  MONO 
:  OFFSET 
HO. :  FROM 


STATION  : 

10+37 . 5B:  HOLE 
OFFSET  :  NO. 


1 

2 

3 

4 

5 

6 

7 

8 


W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

W/OC/S 

CENTER 


69*-0.0'' 
59’-0.  0 
49*-0.  0 
39’-0. 0 
27*-0.5 
19’-0.0 
09’-6. 0 


9 

••  E/OC/S  : 

09*-6.0" 

10 

:  E/OC/S  : 

19*-0.0'' 

11 

:  E/OC/S  : 

29^-0.  0" 

12 

:  E/OC/S  : 

39’-0.0" 

13 

:  E/OC/S  : 

49’-0.  0" 

14 

:  E/OC/S  : 

59*-0.0" 

15 

:  E/OC/S  : 

69'-2.0*\ 

16 

:  E/OC/S  : 

54’ -0.5". 

17 

:  E/OC/S  : 

62*-0.2"  . 

—  “  “ 

TOTALS 

- - = 

UAES 

UAES 

UAES 

UAES 

UAES 

UAES 

UAES 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 

UAES- 


01~S 
-Ol-I 
-02-S 
-02-P 
■03-S 
■03-P 
■04-S 
■04-P 
05-S 
05-P 
06-S 
06-P. 
07-S. 
0  7-P; 
08-S: 
7-PT: 
8~ST: 


DRILL 

.*  redrill  : 

FOOTAGE:  FOOTAGE: 

10.00 

0.00  : 

10.  00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.  00 

0.00  : 

8.00 

0.00  : 

0.  00 

0.00  : 

8.00 

0.00  : 

8.00 

0.00  : 

- 

132.00  ; 

0.00  ': 

PRESS 

TEST 

0.  006 
0.  076 
0.  000 
0.000 
0.  002 
0.  006 
0.  006 
0.016 
0.068 
0.004 
0.106 
0.110 
0.  038 
0.  000 
N/A 
0.000 
0.  000 


N/A 


’  GROUT  : 
CWT 

0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  : 
0.00  ; 
0.00  : 


1 


GALLL:?OhlS  LOCK  AND  DAM 
D'RILLING  &  GROUTING 
PHASE  III  ZONE  II 
U/S  AUX  EMG  SILL 


• 

MONO 

OFFSET 

ft 

ft 

ft 

STATION  : 
10+37. 5B: 

HOLE  : 

DRILL 

REDRILL: 

PRESS 

GROUT  : 

NO. 

• 

• 

FROM 

ft 

ft 

OFFSET  : 

NO.  : 

FOOTAGE 

FOOTAGE: 

TEST 

CWT 

S  w  3  S 

:  = 

II 

II 

II 

II 

II 

II 

II 

5  Z 

II 

II 

II 

II 

II 

II 

II 

II 

tl 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

II 

II 

II 

II 

II 

li 

II 

tl 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1 

w/oc/s 

ft 

ft 

69 ’-0.0” 

UAES-Ol-S: 

10.00 

o 

o 

« 

o 

0.00 

0.00  : 

2 

• 

w/oc/s 

ft 

ft 

59’-0.0": 

UAES-Ol-P: 

10.00 

0.00  : 

0.00 

0.00  : 

3 

• 

w/oc/s 

49’-0.0": 

UAES-02-S: 

10.00 

0.00  : 

0.00 

0.00  : 

4 

» 

w/oc/s 

ft 

ft 

39’-0.0" : 

UAES-02-P: 

10.00 

0.00  : 

0.00 

0.00  : 

5 

• 

• 

w/oc/s 

ft 

ft 

27’-0.5”: 

UAES-03-S: 

10.00 

0.00  : 

0.01 

0.00  : 

6 

• 

w/oc/s 

ft 

19’-0.0": 

UAES-03-P: 

10.00 

0.00  : 

0.04 

0.00  : 

7 

• 

w/oc/s 

09’-6.0" ; 

UAES-04-S: 

10.00 

0.00  : 

0.06 

0.00  : 

8 

♦ 

% 

CENTER 

o 

• 

o 

1 

o 

• 

o 

UAES-04-P: 

10.00 

0.00  : 

0.01 

0.00  : 

9 

ft 

E/OC/S 

09 ’-6.0": 

UAES-05-S: 

10.00 

0.00  : 

0.15 

0.03  : 

10 

ft 

E/OC/S 

ft 

ft 

19 ’-0.0": 

UAES-05-P: 

10.00 

0.00  : 

0.02 

0.18  : 

11 

ft 

ft 

E/OC/S 

ft 

ft 

29’-0.0": 

UAES-06-S: 

10.00 

0.00  : 

0.28 

4.94  : 

12 

ft 

E/OC/S 

ft 

39’-0.0": 

UAES-06-P: 

10.00 

0.00  : 

0.21 

7.86  : 

13 

ft 

ft 

E/OC/S 

ft 

ft 

49 ’-0.0": 

UAES-07-S: 

10.00 

0.00  : 

1.69 

1.45  : 

14 

ft 

ft 

E/OC/S 

ft 

ft 

59 ’-0.0": 

UAES-07-P: 

N/A 

N/A  : 

N/A 

N/A  : 

15 

ft 

E/OC/S 

ft 

ft 

69’-2.0": 

UAES-08-S: 

10.00 

0.00  : 

0.00 

0.00  : 

16 

E/OC/S 

ft 

ft 

54’-0.5": 

UAES-7-PT: 

10.00 

0.00  : 

0.00 

0.00  : 

17 

ft 

ft 

E/OC/S 

ft 

ft 

62 ’-0.2": 

UAES-8-ST: 

10.00 

0.00  : 

0.00 

0.00  : 

II 

II 

II 

II 

2: 

II 

II 

11 

II 

II 

II 

M 

11 

11 

II 

II 

II 

11 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

TOTAL 

ft 

ft 

ft 

160.00  : 

0.00  : 

N/A  : 

*14.45  : 

i 


A.|z>fD^ncl  i  x; 


Section  Xlii 


SECTION  TITLE 

(Q)  Modifications 

(R)  Contractor’s  Letters 

(S)  Government  Letters 

(T)  Request  for  clarification  (RFC’S) 


PAGE 

13-0-1  TO  13-0-29 
13-R-1  TO  13-R-81 
13-S-1  TO  13-S-22 
13-T-1  TO  13-T-35 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  j 


2.  AMeNOMENT/MODlFICATlON  NO 

''00007 


3.  EFFECTIVE  DATE  4.  REQUISITION/PURCHASE  REQ.  N^. 

5-12-88 


nnnp  !  7.  ADMINISTERED  BY  (If  othmr  ihon  /fern  6} 

.  S.  Army  Engineer  District,  Huntington - 

Corps  of  Engineers 
502  8ch  Street 

Huntington,  West  Virginia  25701-2070 


8.  NAME  AND  ADDRESS  OF  CONTRACTOR  {No.,  $Cn0t,  county,  StatM  anti  ZIP  Cod4i 

G  L  R  Constructors 
P.  0,  Box  ”T" 

Point  Pleasant,  West  Virginia  25550 


(^)  ISA.  AMENDMENT  OF  SOUCITATION  NO. 


1 98.  DATED  {S£S  /TSjiTJ}" 


lOA.  MOOIFICATION  OF  CONTRACT/ORt 

DACW69-88-C-0001 

108.  DATED  /rXM  13) 


FACILITY  CODE 


_ 11.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  QF  SOLICITATIONS _ 

n^he  above  numbered  solicitation  is  amended  as  set  forth  in  Item  14.  The  hour  and  date  specified  for  receipt  of  Offers  Q  is  extMed.  (I]  is  not 

Offers  must  acknowledge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  by  one  of  the  following  imthods: 

8  and  15.  and  returning  ■  copies  of  the  amendment;  (b)  By  acknowledging  receipt  of  this  amendment  on  eech  copy  of  the 

telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLE" 
IN^ftLlrTinN^r?!  voMR^^  OESIGNATED  F^  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESL 

IN  REJECTION  OF  YOUR  OFFER.  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  mey  be  rtMde  by  teleya- 
letter,  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  data  ^aecifii . 


12.  ACCOUNTING  AND  APPROPRIATION  DATA  (jf  rmquircd}  - - - - - — - - 

'*<SX3122  CG  FSH  964.61  MG  BB  GAL  0 


13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS 
_ _  IT  MODIFIES  THE  CONTRACT/ORDER  NO.  AS  DESCRIBED  IN  ITEM  14. 


1^’ JSa\:t'^ORDErS^^  ITE^  lOA.  {Specify  authority^  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MAO£  IN  THE  CON. 


C.  THIS  supplemental  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF; 

Contract  Clause  59  -  Changes 


D.  OTHER  {Specify  type  of  modification  and  authority > 


E.  IMPORTANT:  Contractor  CZ]  is  not,  is  required  to  sign  this  document  and  return  ^  copies  to  the  issuing  office. 

description  of  AMENDMENT/MOOIFICATION  rOrrenized  by  UCF aaetion  Hcadingt,  including  folieitation/eontract  9Udtaet  matter  when  famaibtc  ■ 

Reference  is  made  to  the  above  contract  for:  Locks  in  Canal,  Gallipolis  Locks  &  Dam,  Ohio  1: 
The  use  of  A328  steel  in  lieu  of  A572  steel  for  the  PSA23  sheet  pile  in  the  temporary  cutoff 
which  ties  into  the  temporary  sheet  pile  cells  is  incorporated  into  the  contract. 

This  modification  was  previously  identified  as  Change  BJ. 

This  modification  will  result  in  the  addition  of  one  new  item.  The  payment  for  this  ••  item 
be  made  at  the  agreed  lump  sum  price  hereby  established  as  indicated  below: 


Item  No,  Description  Estimated  Quantity  Unit  Unit  Price  Deere: 

_  ^  ^  _  _  Amoua  * 

P00007-1  Steel  sheet  Piling  ASTM  A328  in  1  JOB  SUM  <2  83  = 

lieu  of  A572  "  ^ 


Description 


fno  4M  tarms  ind  conditions  of  th«  documant  rtfartnead  In  lUm  9A  Of  lOA,  js  harttofort  changad,  ramalns  uneftangod  and  In  full  fo-: 


/  NAME  ANO  TITLE  OF  SIGNER  {Type  or  print} 

\  VID  E\  URBAN 
"  .-ROJECT  MANAGER 


I6B.  UNITED  STATES  OF  AMERICA 


{Signature  of  Contracting  Officer) 


NSN  7540^1-152-8070 
PREVIOUS  EDITION  UNUSABLE 


STANDARD  FORM  30  (REV.  U 
Prascribad  by  GSA 
FAR  <48  CFR)  53.243 


I*age  2  of  2 
Contract  No. 
Modification 


I>Aaf69-88-C-0001 

P00007 


cocai  contract  price  is  reduce, 
completion  date  remains  unchanged' 


tractoAnd  ill  su^o«Ja«ornS®J“pJiJ“  ^ 

the  time  frame  stated.  ^  tformance  of  the  changes  within 


/3- 


ur  aOLICITATinM/>^^,.,p,p.T 
~MKNUMfeNT/MOO.MC^T.ON  -  /  U^nCAT 

J.  bH-tCTI\/P 


009  effect  I  unit  -j4.REQ 

0Eo*ev  ^ — - - - -  6/8/88 _ 

U.S.  Army  Engineer  Hi  I  i  i 
Corps  of  Engineers  ' 

502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 

’  ^UOHtSS  OF  cum  HACIOH  Wo  - - ^ 

. . «.dJn.cod.7 

®  ^  H  Constructors  -  .  ■  ■ 

^  o.  Box  "T** 

>■  West  Virginia  25550 


_ _ _ _ -  I  -wwws.  fagCofTaSE 

j^-HfcUUiSITiOUyPuu.l^,^^ _  1  I  O 

6/8/88 _  «tGi.  NO.  j 3.  projec  I  NU,  U/  JiittJwfT 

_A2706B  7rAOMiNisTt«i...«v. ...  -- — ^ ^ —  I 

intangton - -  “*  - - p- - - 

^  CODE  _ 


CoST) - - - - - ^  '-■  - 

G'L'R  Constructors  .  u,  ^licmation  no:‘ 

O,  Box  "T**  .  '  _  '  '  ■  :  :  :  - 

'•  ■  West  Virginia  25550  t^jrai  n)  .'. ..' - 

'  :■  ■;  .  Wi'.'  "I  con,r;,ct/oroE 

^  _  ^^6 9-88^-- 0001  - 

CODE  ^ — — . — ^  —  —  -  -  .  _  _  .  ,  7 : 

"  IFACtLITY  conp  - ^ - -  ^  WB.  DATEu  (ass  rrSM  23 )  - 

I  ‘  ONLY  APPLIP^  TO  Aticra  f»v  _  870CT23  »  ^ 

"! . . V-^-j  '  ~ 

*'■*  —  -  _  284  ' 


— _ _ _ uuoo  0320-284  >  ! 

.  — . . . . ......  - 

•2- _ContractClause  59  '  "W  -  '  "^'''J'morityofT - - — ; _  :=!: 

- -— 1  - 

E.  IMPORTANT:  Contractor  □  fx3  •  '  •  '  ■"'  "  ■ 

Heference  is  made  to  iIji  i  *'^'*—ffnii  fii.n  ,  ~  ^  -  copie$  to  the  issuing  office:  . 

Ohio  River.  The  addition contract  for:  Locks  in  Canal^*r**^i'i“""""'.“~*“*'  mattmr  wf^rw  J^miSSl — 

■M.  „ 

i>lU  b.  made  .t  th.  ““  of  on,  »„  i,.,  _ 

M0009-1  Disinfection  of  -COMtity  oni,  Dnit  Price  ~AiBoMnt 

y'-'Sa— =“  «.’00.00 

V .  .vi^7  *“*'“‘'*  . . 

Project  Manager  7.,,.  „„«e  an„  , . ,  i  hactino  01 1  ictK  «>,,  or^ 5 - 

- - - 1 _ _ ^onald  C.  Harris,  Resident  Contractinv  ' 

'  X  ^  iSC  bMlfcSICMgrt  7r,-,  ,|f,,-rr..  ■  n<rr.f  _  _  8  .. 


n  UH/OFF^OR“ 


T^^M.yKJNED  I  tj,  Oh  AMERlci 

‘y^VJT 


30^05.^2 


"7*  ^  "bC DATE  SIGNED 

*7?*^  9  June  19fi 

far  ms  CFR)  S3.24S 


/3-<y-3 


Page  2  of  2 

Contract  No,  DACW69-88-C-0001 
Modification  No.  P00009 


The  total  contract  price  is  increased  by  $2,700.00.  The  total  contract  conpletion 
date  remains  unchanged. 

r.  '■  <.'1  -  v'-S: --.v 

This  adjustment  constitutes ’coi^nsation  in  full  on  ^half  of ’/the  "ron  and  its 

svObcon tractors  and  supplies  for  all  costs  and  marJcups  directly"  or  indirectly  attri¬ 
butable  to  the  change  order^  herein,  for  all  delays  related  thereto,  and  for  performance 
of  the  changes  within  the  time  frame  stated.'  ^  ^ 


f  ( 


W-Trv. 

* 

-•i 


K 


..  ... REcxivxn : 

r  '.V.  i"-  'i '  .'.■■:  .  , .,  .  ■' 


' .  incV^viv^ 


Offers  must  acknowledge  recelot  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  soliciotin.  -  w 

_ cooiwi  of  m.  _ _ _  _ _  .  ““O' «he  fallowing  methods: 


E^j^RTANT:  Contractor  □  is  not,  □  is  required  to  sign  this  document  and  return 

OESCRlf^lON  OF  AMENOMENT/MOOIFICATION - - - 


cppt^to  the  issuing  office. 


_  . . w.w.'.  •  wuiiiy  wiiiwc. 

srL.JSL‘“r  : 

modification  was  previously  referred  to  as  Change  AV. 
be  made  at  the  agreed  lumrsSm^price  he«by°estfblisherarindic«ed’’Sow: 


NSN  7540^1.152.8070 
PREVIOUS  edition  unusable 


30-40S^2 


STANDARD  FORM  30  (REV.  io.a 
PrttcrIlMd  by  OSA 
FAR  (48  CFRI  S3.243 


Page  2  of  2 

Contract  No.  l)ACW69-88^-000I 
Modification  P00013 

J^chlngJd  increased  by  ?  28,297.00.  The  total  contract  time  remains 

This  adjustment  constitutes  compensation  in  full  on  the  behalf  of  the  contractor 
and  its  subcontractor  and  suppliers  for  all  cost  and  markups  directly  and  indirectly 
attributable  to  the  change  ordered  herein,  for  all  delays  thereto  and  for  perf Ormans 
of  the  changes  within  the  time  frame  stated. 


[  89FEB23^  *"  ~  1"  Hca.  ho.  ja.  PHlubcrLo.  w JpucL/ 


6.  ISSUED  SV 


^^.S,  Army  Engineer  District^^Huntincrf  - - -  ^'»^'5TEftcu  oy  ujQtnmr  mmn  /on^Ttf]  ■ — T~ - — 

(  rps  of  Engineers  ’  ^“'“^^"8*=°"  .  .-  “^COoe.L. - - 

''  j2  Eighth  Street  .  .  T 

Huntington,  West  Virginia  25701-2070 

name  and  AQOPEss  of  CONTRArTOQ  _ _  f 

^^o-.  *<wc,  county,  Stat^  and  ZIP  Co<U> — - - - - r~ . . . 

GLR  Constructors  a - oFsouciiAnoNNo.  “ 

P.O.  Box  **T** 

Pt.  Pleasant.  West  Virginia  25550  VuT'uateo fS£i;/Tg« j/— - - - 

*UA.  modIFICA  I  ION  OF  CONTRACT/OROe= 

_  _ _  ^  DACW69-88-C-0001 

~  - - - - - 

- - Q  .■ 

submitted;  or  (c)  By  seoarate  -T'  .-C0P«S  of  the  amendment;  (b)  Bv  ecknnupUrf  •  by  one  of  the  followihg  methods: 

. . . .  I  M  T 

_FSN  96A61  96X3122  rr.  mc  BR  p.at  n.  nnnn  n,.,.  ..  ^  ^  ^ - 

— _ _  IT  MOD IRES*THE^C(?^R\^in^^lfI*l'^  - - 

. . tract/order  no.  as  described  .N  ,TEM  14. 


-  -xooe:L- 


IS  MOOIFIeOTO  RSFI^THSAOMINISTBaT..,., - p. - - - 

. . --.  .'"'‘n,  ^"B^^erlng  COMttuctlon" 

ISA.  NAME  MWD  TITLE  OF  SIGNER  fTyp*  Or  print) - - - — ■  _  «  Tetofore  enanged,  remains  uncfiangM  and  in  full  force 

DAVID  E.  DRBAN  '  TTOTH^EANOT.TLeu.  cun,  kact.^o  o,  mceh  - 

PROJECT  MANAGER  THOMAS  E.  FAREWELL 

-J^iHACTOR/ohttROBr'O/  - - — rr^y,  _ Colonel,  Corps  of  Engineers 

OR a5»E^ - n^coETf^ 


"fgienamrt  or  P€r$on  auth^TT^jg^ 


NSN  7540-0 1-1  S2.ao70 
PREVIOUS  EDITION  UNUSABLE 


03/22/89  sr 


30^05>02 


^^T»|^^^states  OF^i 

y®/- _ _ '!!.  .  •  _  ^ 


(Signaturw  of  Con  tme  ting  Offtctr) 


STANDARD  FORM  30  (REV.  lo-a: 
Prescribed  by  GSA 
FAR  (40  CFR>  53^43 


/3-(3r-7 


Modification  P00032 

access  rosas  sna  wasSJ 

If  in  those  areas  where  rh«  „  •  ^  trench. 

-  rs^i^ea.  it  viii  te  Pa«otls|%|^^^«-iaSf 

to  as  Change  -BLa,  .VaZu. 

the  agreea  Pti=arh2e?;^SSShi“aS'iS?S'J,”"‘  “<“»  “t 


“2LP2:  DLcctlpti^  ^  ^ 


P00032-1 


P00032-2 


VE  No.  7  - 
Revise  Slurry 
Wall  Cap  1 

VECP  Incentive 
Adjustment  Paid 
to  the  Contrac¬ 
tor  2 


JOB 


SUM 


Amount 

Increase  Decrease 


§57,777.78 


JOB  SUM  $31,777.78 
-tk  Decrease  to  Contract  Am^t  -  $26  ooo  oo 

.n:e't°Se”Se.“?rj„^^Sa”““"  «'■»»»•»»•  contract  terror.- 

irws|?|L%I^S“S;F' 

P-^-tea  that  yon 

original  to  this  office  (ATTN:  CEORH-Crff  *^®tum 


r 


/3-ar-  8 


I 


.6-  .  P 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT 


1.  CONTRACT  \D  CODE 


PAGE  OF  PAGES 

1  I  2 


2.  AMENOMENT/MODIFICATION  NO. 

T'^O096 


3.  EFFECTIVE  DATE 

21MAY90 


4.  REQUISITiON/PURCHASE  REQ.  NO. 


S.  PROJECT  NO.  (If  appliettbie ) 

s-r 


UEO  BY 


CODE 


7.  ADMINISTERED  BY  (If  oth£r  than  Itam  6) 


Army  Engineer  District,  Huntington 
Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


CODE 


8.  NAME  AND  ADDRESS  OF  CONTRACTOR  (No.,  itrawt,  county.  State  and  ZIP  Code) 

GLR  Constructors 
P.O.  Box  **T** 

Pt,  Pleasant,  West  Virginia  25550 


CODE 


I  FACILITY  CODE 


9A.  AMENDMENT  OF  SOLICITATION  NO. 


9B.  DATED  (SEE  ITEM  iJ) 


lOA.  MODIFICATION  OF  CONTRACT/ORDER 


DACW69-88-C-0001 


lOB.  DATED  (SEE  ITEM  13} 

87  OCT  23 


n.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICtTATIONS 


LZI  The  above  numbered  solicitation  is  amended  as  set  forth  In  Item  14.  The  hour  and  aaie  specified  for  receipt  of  Offers  Q  is 


tended. 


extended. 


Offers  must  acknowledge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  by  one  of  the  following  methods: 

(al  Bv  completing  Items  8  and  15.  and  returning - copies  of  the  amendment;  (b)  3v  acknowledging  receipt  of  this  amendment  on  each  copy  of  the  offer 

submitted:  or  (c)  By  separate  letter  or  telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLEDG¬ 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER.  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegram  or 
letter,  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  date  specified. 


12.  ACCOUNTING  AND  APPROPRIATION  DATA  (If  required) 

96461  ■■96:ni22  CG 


MG  GP  GAL  05  50A0  0000  0320  284  (50%) 
MG  3B  GAL  Q5._5QAQ  0000  0320  284  (50%) 


13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS. 
IT  MODIFIES  THE  CONTRACT/ORDER  NO.  AS  DESCRIBED  IN  ITEM  14 


V)  1^' IS  ISSUED  PURSUANT  TO:  fSpeci/V  auf/ionry;  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON- 
TRACT  ORDER  NO.  IN  ITEM  lOA. 


B.  THE  ABOVE  numbered  CONTR ACT/OROER  IS  MODIFIED  TO  REFLECT  THE  ADMINISTRATIVE  CHANGES  (eueh  ai  ehanget  in  paying  office, 
appropriation  date,  ete.i  SET  FORTH  IN  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(0). 


C.  THIS  supplemental  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF: 

^ntra_c_t_  Clause  62  -  "Inspection  of  Construction** _ 


D.  OTHER  (Specify  type  of  modification  and  authority) 


E.  IMPORTANT:  Contractor  I — 1  is  not.  UiJ  is  required  to  sign  this  document  and  return  copies  to  the  issuing  office. 

1^*  DESC  R I PTION  OF  AMENDMENT/MOOIFICATION  (Organteed  UCF eeetion  headingt,  including  $olicitation/eontrnet  euhieet  matter  where  feaeibie.)  ~~ 

Refer  to  the  above  contract  for:  Locks  in  Canal,  Gallipolis  Locks  and  Dam,  Ohio  River,  West 
Virginia.  The  payment  for  the  concrete  cores  taken  to  inspect  the  questionable  integrity  of 
the  concrete  in  monoliths  R-19,  L-28,  R-27,  R-37,  R-41,  M-35,  and  M-24  is  hereby  incorporated 
into  the  contract. 

This  modification  was  formerly  referred  to  as  Change  ”GT.” 

The  payment  for  this  modification  will  require  the  addition  of  one  new  item.  The  payment 
for  this  item  will  be  made  in  accordance  with  the  following  price  schedule: 


P^ovio«d  her«in,  all  t*rmi  and  conditions  of  tn*  document  referenced  In  item  9A  or  lOA,  as  heretofore  changed,  remains  unchanged  and  In  full  force 


SAME  AND  TITLE  OF  SIGNER  (Type  orphnfj 

16A.  NAME  AND  TITLE  OF  CONTRACTING  OFFICER  (Type  or  print) 

THOMAS  E.  FAREWELL 

Colonel,  Corps  of  Engineers 

Conr-grrino  Offippr 

15B.  CONTRACTOR/OFFEROR 

15C.  DATE  SIGNED 

Ulii 

(Signature  of  penon  authorized  to  ttgni 

30-105-02  STANDARD  FORM  30  (REV.  10-83) 

PREVIOUS  EDITION  UNUSABLE  PrescnOed  Ov  GSA 

PAR  (Aft  CFR)  53.243 


/3-dr-9 


Page  2  of  2 
Contract  No.  DACW69-88-C-0001 
Modification  P00096 


Item  No. 

Description 

Estimated 

Quantity 

Unit 

Unit  Price 

P00096-1 

Concrete 

Core 

Drilling 

1 

JOB 

SUM 

Amount 


$27,250.00 


The  contract  price  is  increased  by  the  estimated  amount  of 

527,250.00.  The  contract  completion  date  is  unchanaed  bv  this 
modification.  ’ 


This  adjustment  constitutes  compensation  in  full  on  behalf  of  the 
contractor  and  its  subcontractors  and  suppliers  for  all  costs  and 
markups  directly  or  indirectly  related  thereto,  including  impact. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that 
you  sign  in  block  15B,  complete  blocks  15A  and  15C  and  return  the 
original  to  this  office. 


AMENDMENT  OF  SOLiCITATION/MODIFICATION  OF  CONTRACT  j 

"■  b.  EFFECTIVE  BAIL  U.  REQUIS.T.UN/MURcLsE  REQ.  NO.  IS.  PROJECT  NO. 

6  ISSUED  BY  _ _ _ 06JUN90 _ _ _  I _ 

„  ^  .  rnnF  7.  administered  by  (K  othmr  than  lUm  6)  1  — — — 

S.  Army  Engineer  Hunli  hgton,  Mistri-t  code  I - - 

rps  of  Engineers 
o02  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


sTname  and  address  of  contractor  (No.,  ffreef.  county.  Stef*  and  ZIP  Code) 

GLR  Constructors 
Post  Office  Box  ”T” 

Point  Pleasant,  West  Virginia  25550 


9A.  AMENDMENT  OF  SOUCITATION  NO 


9B.  DATED  (SEE /TSM  JI) 


lOA.  MODIFICATION  OF  CONTRACT/OROE 
NO. 

DACW69-88-C-0001 


- — _  _ _ _ lOB.  DATED  JTSU  13) 

_  [FACILITY  CODE  87  Oct  23 

—  -  this  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS  " 

U^he  above  numbered  solicitation  is  amended  as  set  forth  in  Item  14.  The  hour  and  date  specified  for  receipt  of  Offers  □  U  e«tend«f,  □  i,  not  ex- 
Offers  must  acknowledge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended ,  by  one  of  the  following  methods- 

la.  ACCOUN1 INU  ANO  APPROPRIATION  DATA  «/  rr^ulr,d,  M'Q  6p  6AL  06  50A0  DOOO  0320  2H4  <50tl - 


—  -  ■  „  _  -  - IW.  aw  iiuur  anu  oaiB  spcdTiea. 

I2  ACCOUNT  ING  AND  APPROPRIATION  DATA  (If  rwguir^dj  MG  GP  GAL  05  50A0  OUOO  0320  2B4  (50t) - 

FSN  96461  96X3122  CG  CE;  MG  BB  GAL  05  50A0  0000  0320  284  (50%) _ 

13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS 
(  _  IT  MODIFIES  THE  CONTRACT/ORDER  NO.  AS  DESCRIBED  IN  ITEM  14. 

-  I  ■  - 

appropfiftton  4af»?»fc!f^SET  FORTmr/rr'Eaf  fa'.^URSUANT -TO  "THE  ASStOmT^'oF'FAR'aaaMlb)”^*^®^®  “  CflBlfe*  In  pcjriag  oftict. 

C.  THIS  SUPPLEMENTAL  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF; - - - - - - - 

X  Contract  Clause  44,  "Disputes"  and  Contract  Clause  59  "Changes" 

D.  OTHER  (Specify  type  of  modification  and  authority)  - - - - - - — — - - 


E.  IMPORTANT:  Contractor  CD  is  not.  Q  Is  required  to  sign  this  document  and  return _ gnet  copies  to  the  issuing  office 

14.  D..:,ch,ptium  of  AMENDMENt/MODIFICATION  (OrganUtO  6y  UCF^cfton  h.arfmW:  incluHing  ^Hcliation/contrnct  ,u^ct  mat^ 

Reference  is  made  to  Contract  Clause  44  "Disputes”  and  Contract  69 
Changes"  of  the  above  nunbered  contract  for  construction  of  Locks  in 
Canal,  Gallipolis  Locks  and  Dam,  Ohio  River,  to  GLR  Constructors  letter 
of  May  16,  1988  submitting  a  claim  for  excess  boulders  and  cobble 
encountered  in  drilling  wells  for  the  dewatering  system,  and  to  appeal 
docket  number  ENG  BCA  5596. 


Since  an  agreement  has  been  reached  for  a  full  and  complete  settlement 
of  the  claim,  it  is  necessary  and  in  the  best  interest  of  the  Government 
to  modify  the  contract  as  follows: 

«"<«'*'■>"»  «'  ao*um.n,  r.«.r.nc.d  In  it«n  9A  o,  lOA. ..  ch.n.M.  mnuln.  unch.n^  .nd  In  Ml  fom. 

15A.  NAME  AND  TITLE  OF  SIGNER  (Typ*  or pHnt)  - - - 

;  Robert  L.  Portley 

V  Project  Manager 


ISis.  CONTR. 


PREVIOUS  EDITION  UNUSABLE 


STANDARD  FOAM  30  (REV.  1041} 
PratcrItMd  by  0$A 
FAR  <4t  CFR)  93.243 


Page  2  of  2 
Contract  No.  DACW69-88-C-0001 
Modification  P00096 


One  new  lump  sum  item  for  "Settlement  of  Claim  for  Dewatering 
Wells  shall  be  added  to  the  contract  as  shown  below.  This  itei 
shall  provide  compensation  for  all  costs  arising  from  said  claii 
and  shall  include  all  markups  for  both  prime  contractor  and 
subcontractor,  as  well  as  any  payment  for  interest  which  may  be 


Item  No. 


Description 


Quantity/Unit  Unit  Price 


P00098-1  Settlement  of  Claim  1  Job  Sum 

for  Dewatering  Wells 


$26,500.00 


The  contract  price  is  increased  by  $26,500.00.  The  contract  time 
is  unchanged. 


This  adjustment  constitutes  compensation  in  full  on  behalf  of  the 
contractor  and  its  subcontractor  for  all  costs  and  markups 
directly  or  indirectly  related  thereto,  including  impact,  if  any 
on  unchanged  work  and,  for  all  interest  which  may  be  due.  It  is’ 
understood  and  agreed  that  upon  acceptance  of  this  modification 
and  payment  of  said  increase  in  contract  price,  the  contractor 
hereby  releases  and  forever  discharges  the  Government  from  all 
causes  of  action,  claims  and  demands  which  have  been  or  could  be 
made  upon  the  basis  of  the  facts  giving  rise  to  the 
aforementioned  claim  and  appeal.  Also,  the  contractor  agrees  to 
release,  waive  and  forever  abandon  all  claims  to  attorney's  fees 
and  other  expenses  arising  from  the  appeal  docketed  as  ENG  BCA 
No.  5596  under  the  Equal  Access  to  Justice  Act  (Pub  L.  No.  99-80. 
99  stat.  183  (codified  at  5  U.S.C.  504  and  28  U.S.C.  2412]). 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that 
you  sign  in  block  15B,  complete  blocks  15A  and  15B  and  return  the 
original  to  this  office  (ATTN:  CBORH-CT) . 


^MENDMENT  of  SOLICITATION/MODIFICATinw  np^j^iLj-rp  .-t-  lumbact  r 
>McsoMerJi7MuuificAT,0NN0 - 7 .  CON  TRACT  j 

nnn...  E^fECTlvrDATc — „ _  _ _ L _ 


irA^aMe.-T7MU0,.,cAr,0NN0 - ur  OUNTRACT  ^  ^aoT-oT?^ 

P00137  ■-  . . .  l‘■'“-'^^'^N,oN^uAcUFBTT,  ,.  _ _  1  I  2 

nssoeoey - - - - -  Ea  i.u.  N, BBujtcV  ,77;^^; 


•  «  ^  t  _ 

302  Eighth  Street 

Huntington,  West  Virginia  25701-2070 

GLR  Constructors 
P-0.  Box  "T" 

Pt.  Pleascnt,  West  Virginia  25550 


- -  ,i,orv,  A 


I  V)  j»A.AMEr.uMtNT  OF  SQUCI I  A T  IO>. 


- -  Virginia  25550  ,sci,TSM  w - 

^A.  MODIFICATION  OF  CON  I  RACT/OROEA 

_  OACW69-88-C-000] 

— Ifacilitycooe - - - uAiEOfstcrsM jar - — 

rT~ - ^ - _J1  THIS  ITtMO^LY  APPLIES  TO  AMENDMENTS  npc/ii  .,  ..  _ _ _ 

Offers  must  acknowJedge  receipt  of  this  amendment  pri  r  ^  '*  «*tended.  | — (  j,  not  ex- 

iJbmItfeTor(c7By  «lue*'^r7e7eSam  “ITST* •f^Zr!ZT(^}  bJ  «kn(i^W  by  one  of  the  foUowinj  methods 


-I - Contract  CiauA,  so,  ’W-nrr  “  . . .  'h  in  , . lm  ..  abI  mauE  in  the  con. - 

appfop^i^tion  deiJ^Jfc^Atf  MODIFIED  to  REFi  fct  t  - - - - 


“  "  '  'W  of  mudi/.c.(.o»  Me  .yll,or„y~/ _ _ _ _ _ _ _ 

E.  IMPORTANT:  ConiracTor  d  it^w  TS"  ^  - - - - - - - - - 

‘  '/^'oo-^icAi  lu.!', T,  - J—  '°Pi«  to  the  issuing  office 

Galli  *°  Clause  59.  "Changes"  ofth  K  «...c...i, — 

lt“ri  TV"'  ”“■ 

deternlned  to  ^  Ication  siay  not  be  finU  red  ®  fntlcipated  that 

fj__s  ®  ^ne  best  interesf  nf  ♦•Kab  3J-i2ea  for  several  veekc  ^e  v...  v 

final  negotiated  adjustment  t^  ak  ^  Government  to  make  interf™  ‘’®®" 

ujustment  to  the  contract.  interim  payment  toward  the 

^o'.M.V,"'"'''*'’  "•'••"•  •"  f""‘  -«  o,  ,A.  . . 

Ha.  name  ANO  1 ,  I  Lt  OJ  SIGNER  ,Jy,A  - - -  !"  "*"  **  BACB.a,..  .A  ,„„ 


7.  A  -AO  T.ILE  OE  CONTBACT.i.u  OJJ.CEM  «I>„ 


JSB.  CONtnacTOR/OFFEROR - - - 

75i#natMf»  07  person  guthotued  fp 
^«EVlOUS  EDITION  UNUSABLE 


TiSC.  DATE  sign  EOT  i 


James  R.  Van  Epps 


Ysc.  date  Signed 


standard  FORM  30  <REV  lo-aj) 

*»r»SCfiD*0  by  GSA  •  lo  ajj 

far  (48  CFR)  53.J43 


Contract  .^CW69-88-c-0001 
dification  PO0137 
Page  2  of  2 


Description 


P00137-1  IMeti,  Adjust,,,,  Do, 


Estimated 

S“Autl,y  „,.u 


Amount 

$300,000.00 


The  total  contract  dt*i 

fhe°con°t°ract%^?atio;;?^ 

of  vou  Sign 

(ATTN:  CE0RH-cf-c?“""®  the  ^o^pJeted 


y3-ar~/^ 


il.  CONTRACT  10  COO 

>AIENDMENT  OF  SOLICITAT’  '/MODIFICATION  OF  CONTRACT  j' 


<4.  AM^.XOMtNT/MOOIFICATlbN  NU.  3.  EFFECTIVE  DATE  4.  BeQUISITION/PURCi-iASe  REQ.  NO.  S.  RROJE^Nfl.  at  •pptUtUtl 

P00153  pj  _ 


7.  AOMINISTERCO  BY  (If  oOur  lt€m  $f 


S,  Army  Engineer  District,  H\intington 
\^orps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


«.  NAME  ANO  AOORCSS  OF  CONTRACTOR  (No.,  itrowt,  eountr.  SUto  mnd  ZJr  Codof 


9A.  AMENDMENT  OF  SOLICITATION  NO. 


GLR  Constructors 
P4O.  Box  "T" 

Pt.  Pleasant,  West  Virginia  25550 


9B.  DATED  (S£S  ITEM  U) 


lOA.  MODIFICATION  OF  CONTRACT/OROE 

X  DACW69.88-C-0001 


FACILITY  CODE 


lOB.  DATED  (SEE  ITEM  IS) 


87  Oct  23 


11 .  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS _  _ 


D  The  above  numbered  soliciution  is  amended  at  let  forth  in  Item  14.  The  hour  and  date  soeeified  for  receipt  of  Offert  L 
tended. 

Offers  must  acknovviedge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  by  one  of  the  following  methods*- 

(al  Bv  completing  Items  8  and  15,  and  returning _ copies  of  the  amendment:  (b)  By  acknowledging  receipt  of  this  amendment  on  each  copy  of 

submitted:  or  Ic)  By  separate  letter  or  telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLcDt 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESUL 
IN  REJECTION  OF  YOUR  OFFER.  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  tei^ram  ^ 
tetter,  provided  each  telegram  or  letter  makes  refererwe  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  date  specified. 


U.  ACCOuNTlN“<rAND  APPROPRIATION  DATA  (If  rtQuirwdt 

FSN  96461  96X3122  CG  MG  BB  GAL  05  50100000  0320  284  (50%)  '  ''  _ 


284  (50%) 


13  THIS  ITEM  applies  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS. 
IT  MODIFIES  THE  CONTRACT /ORDER  NO.  AS  DESCRIBED  IN  ITEM  14. 


Ta.  this  chance  order  is  issued  PURSUANT  TO:  ($P9€ify  authority)  THE  CHANGES  SET  FORTH  IN  17 
V’  I  TRACT  ORDER  NO.  IN  ITEM  lOA. 


i  u  are  made  in  the  con. 


B  the  above  numbered  CONTRACT/ORDER  is  modified  to  reflect  the  administrative  changes  (such  at  ehantat  in  paying  offtc 

'  appropriation  data,  ate.i  SET  FORTH  in  ITEM  1*.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(0. 


C.  this  supplemental  agreement  is  entered  into  pursuant  TO  AUTHORITY  OF: 

Contract  Clause  59,  "Changes" 


O.  OTHER  (Specify  (ype  of  modification  and  authortty) 


E.  IMPORTANT:  Conuacior  □  is  noL  G  1$  required  to  sign  this  document  and  return , 


copies  to  the  issuing  office. 


Refer  to  the  above  numbered  contract  for:  Locks  in  Canal,  Gallipolis  Locks  and  Dam,  Ohio  River, 
West  Virginia  and  to  Modification  P00143  which  directed  the  contractor  to  proceed  with  the 
construction  of  an  unloading/loading  dock  to  accomodate  project  floating  plant.  Since  an 
equitable  adjustment  to  the  contract  has  been  negotiated  and  agreed  upon  it  will  be  necessary 
to  incorporate  the  appropriate  contract  adjustments. 

This  modification  is  also  referred  to  as  Change  "PJ." 


Exetot  $%  providto  htr#io,  «li  tdimi  «nd  condltionft  o<  tr»«  documtnt  r«4«r«nc«d  in  lltm  9A  pr  lOA.  at  n«rato(or«  enangtd.  ramaina  unenanptd  and  in  full  fOfC« 
and  titact.  * _ 


15A.  NAME  AND  title  OF  SIGNER  (Typt  or  pnntf 

Dennis  &  Pullar,  Vice  President  *  Construction 
^r  SLN  92-367  dated  August  27,  1992 


PREVIOUS  EDITION  UNUSABLE 


STANDARD  FORM  30  (REV.  10- 
Pr«sc')pad  Dy  GSA 
r  AQ  ttn  ^3  ?^3 


Page  2  of  3 
Contract  No.  DACW69-88-C-0001 
Modification  P00153 


This  fflodification  will  result  in  the  addition  of  fourteen  new  paynent  itensand  Che  deletion  of 


Item  No. 

P00153-r 

P00153-2^ 

P00153.3‘' 

P00153^4 

P00153-5 

00153-6 

P00153-7 

P00153-8 

P00153-9 

P00153-10 

P00153-11 

P00153-i2 

P00153-i3 

P00153-14 

P00143-4 


Description  Est. 

_  Quantity 


Excavation  for  Crane 
Ramp 

24,000 

Class  I  Subbase  for 
Crane  Ramp 

586 

Number  57  Aggregate 
for  Crane  Ramp 

604 

Stone  Slope 

Protection  due  to 
Crane  Ramp 

1,018 

Structural  Backfill 
for  Crane  Ramp 

386 

Filter  Cloth  due  to 
Crane  Ramp 

4518 

Steel  Bars  Concrete 
Reinforcing 

20,358 

Steel  Welded  Wire 
Fabric  Concrete 
Reinforcing  W4X4  6X6 

1,830 

Check  Posts  for  Crane 
Ramp 

2 

Gate  Enlargement  for 
Crane  Ramp 

1 

Guardrail  for  Crane 
Ramp 

639 

Ditch  SSP  (Top  Size 
10") 

75 

Concrete  for  Crane 

Ramp 

260 

Steel  Sheet  Piling 

Type  PZ-22 

1739 

Interim  Payment  for 
Unloading/Loading 

Ramp 

-1 

Unit 

Unit 

Price 

Amount 

CY 

$3.01 

$72,240.00'- 

CY 

$31.48 

$18,447.28' 

CY 

$31.48 

$19,013.92-' 

CY 

$30.80 

$31,354.40- 

CY 

$3.64 

$1,405.04- 

SY 

$1.86 

$8,403.48'' 

LB 

$0.78 

$15,879.24- 

LB 

$1.36 

$2,488.80- 

EA 

$1,885.52 

$3,771.04- 

JOB 

SUM 

$565.36- 

LF 

$15.18 

$9,700.02- 

CY 

$45.17 

$3,387.75- 

CY 

$376.39 

$97,861.40- 

LF 

$39.98 

$69,525.22- 

JOB 

SUM 

-$200,000.00 

Net  Increase:  61^^,042.93 


/J- 
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Contract  No.  DACW69-88-C-0001 
Modification  P00153 


The  total  contract  price  is  increased  by  $154,042.95  as  a  result 
modification.  The  total  contract  completion  date  remains 
unchanged  by  this  modification. 

This  adjustment  constitutes  compensation  in  full  on  behalf  of  the 
contractor  and  its  subcontractors  and  suppliers  for  all  costs  and 
mark-ups  directly  and  indirectly  related  thereto,  including 
impact  and  interest. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that 
you  have  your  sureties  complete  the  consent  of  surety,  sign  the 
modification  in  block  15B,  complete  blocks  15A  and  C  and  return 
the  entire  original  package  to  the  U.S.  Army  Corps  of  Engineers, 
502  8th  Street,  Huntington,  WV  25701-2070,  ATTN:  CEORH-CT 


I  am  executing  this  modification  as  successor  Contracting  Officer. 


Tl.  CONTRACT  JO  CODE 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  J 

•4.  ReauiSITIOIM/PUrtCMASE  REQ.  no.  is.  PROJECT^NO.  aftppUea^U) 


2-  AMENOMeNT/MOoTFiCATlON  NO 

P00177 


HAce 

1  I  2 


F  'ngton  District 
C  >  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


CODE  L 


GLR  Constructors 
Post  Office  Box  "T" 

Point  Pleasant,  West  Virginia  25550 


CODE 


Facility  code 


SB.  OATEO  (SEE  fTEMlxT 


j^^OIFICATlON  OF  CONTRACT/OROER 

DACW69-88-C-0001 


lOa.  DATED  (SBEITEM  13} 

87  Oct  23 


□ 


n.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 


tends?"  "“'"bered  solicitation  i,  amended  as  set  forth  in  Item  14.  TThi  hour  and  date  soecified  for  receipt  of  Offers  D  is 


extended. 


not  ex- 


°.r ev  rm”oirl"oT,lmrrf,c“'  T  fonowm,  medtod,: 

submitted;  or  (c)  By  seoarSte  letter"or'^te7«s?rirm  whim  inr Sle"TOi?ci*Qti'w  and^^^  S!  *^  =  “<  *»«*>  “W  o*  the  offer 

MENTTO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  TOR  THE  RECEIPT  ACKNOWLEDG- 

N  REJECTION  OF  YOUR  OFFER.  If  by  vi“e  of  Xjmw?n«n^ou  d!  ire  to  cSn^  SPECIFIED  MAY  RESULT 

■««er.  provided  each  telegram  or  letter  ma.es  reference  to  the  solicioition  y_d  thJslameXm.fn^it'^^gjX^^p"^^^^ 

and  APPROPRIATION  DATA  (If  rtQuirwd) - MG—GP  CATi  Pin  C.n^n  OpOQ  03  20  204 

96461  96X3122  CG  CE:  MG  BB  GAL  05  50A0  0000  0320  284  (50%) 


■m 


13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS 
IT  .MODIFIES  THE  CONTRACT/OROER  NO.  AS  DESCflIBFn  l^  itpm  ta 

t  ^  .  e>  ^  - - — - 


"  are  made  .n  the  con. 


gpproprtanortd^tl^f^j^Ef  FORTH^y?T^EM^14'1>UR|uANTTO  THE  AUtT<OR?TY°OF  far^  "  changwM  in  paying  ofTice. 


Q.  THIS  supplemental  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF: 


O.  OTHER  (Spaetfy  type  of  modification  and  authority) 


E.  IMPORTANT:  Contractor  B  is  not,  [j  is  required  to  sign  this  document  and  return . 


.  copies  to  the  issuing  office. 


14.  Mm^nuM4r.TrMOU.hieATiON  ,Orranu.a  by  ucFsecdon  nJIsd.ne..  mcl»4in,.ollc.«non/conmicrsu0)e'cr  me»,r 

5°  Contract  Clause  59,  "Changes"  for  the  above  numbered 
contract  for  Robert  C.  Byrd  Locks  and  Dam,  Ohio  River,  "  ■  —  • 


West  Virginia. 


Sr%S?“re«““  ol  BuH^  eT^itabi.  adjustment 


conchion.  o.  :na  docum.n,  ..raranctc  In  I, am  9A  o,  lOA.  a.  n.r.tolora  cnan,.a.  remain,  uncnan,.c  ana  in  lull  force 


15A  AME  AND  title  OF  StG.NE^  fTyp*  orpnnr; 

16A. 

i 

^i^.VE  AND  title  of  CONTRACTING  OFFICER  (Typt  or  print) 

Robert  B.  Tucker 
\  1  Coqtriacttinq.  Officer 

1  ibC.  OATS  SIGNED 

168. 

RY 

Ysronsz: 

1  16C  DATE  SIGNED 

[S^inaturc  of  person  au  f.n..'  —  jed  to  iirfn^  1 

iSifnafure  of  Contracting  Officer) 

enevious  eoirioN  uNusAsut  Jo-ios-o:  standard  form  30  iRSv.  lo-aj 

^i-escfiDca  ov  GSA 


/  5  -  cr-ZB 


Page  2  of  2  Pages 

Contract  No.  DACW69-88-C-0001 

Modification  P00177 


s  modification  is  also  designated  as  Change  "TF". 


Contractor  refuses  to  recognize  a  credit  for  the  early  removal  of 

the  Buffer  Zone,  this  modification  is  issued  to  insure  the  Government  • 
receives  a  reasonable  credit.  »»overnment 

This  modification  will  result  in  the  addition  of  one  new  item  to  the 

payment  for  this  modification  will  be  made  in  accordance 
^l^h  the  following  payment  schedules 


It^ 

No. 

P00177 


Description  otv  pnit 

Credit  for  1  Job 

early  removal  of 
Buffer  Zone 


Unit 

Price 

Sum 


Amount 

($603,000.00) 


Due  to  this  modification,  the  total  contract  price  as  herein  modified  will 
be  decreased  by  $603,000.00.  wiix 

The  contract  time  will  not  be  changed. 


2.  amendmeimt/modificat'ion  no. 


6.  ISSUED  BY 


U.S.  Army  Engineer  District.  Huntington 
Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 

S»  NAME  AND  ADDRESS  OF  gr>MTP  ^  - 

wwn  I  kmctor  (No,,  ttrwot,  county,  State  and  ZIP  Codef 

GLR  Constructors 
PeO.  Box  ”T" 

Pt.  Pleasant,  West  Virginia  25550 


OATS  |4.  Keou.siTio../MUMc'HAse  REQ.  NO. '  |s.  project'no. 

I  02  OCT  90 


y)  l»A.  AMENDMtWT  OF  SOLICITATIOn'kO. 


fsB.  DATED  (SBEIT&M  H) 


pOA.  modification  OF  CONTRACT/OROEK 


|>-AC.UTYCODE  -  - ; - 

j=j - —  "  only  APPLIES  TO  AMENDMENTS  OF  SOLirlrAW^^'^ - - - 

Offers  mujt  acknowledge  receipt  of  thi,  amendment  prior  to  the  hour  and  date  wecifiBd  in  -  ■ 

*®l£?  “"'Plefif'B  Items  8  and  1 S.  and  returning _ copies  of  the  amenrt  n.i  »  "t^tion  or  as  amended,  by  one  of  the  following  methods: 

12.  ACCOUNTING  AND  APPROPRIATION  DATA  fff  roguM) - ^ - - - —  °  ^  ^  Opening  hour  and  data  spedfied. 

Jsa.864fti  %JVV  rn  nr,  s.  r.,  "n”°  284  (sot) 

-*L  TRACT  ORDER  NO.  IN  ITEM  '’^’tSOANT  TO=  (Sp.ci„  aumortty,  THE  CHANG^SET  FORTH  IN  ITEM  14  ARE  MADE  IN  fHECON: - 

cTTHi..  SUPPLEMENTAL  AUKEEMENT  IS  EK.EKEU.NIO  RURSUAm  7o  AO  I HORI ,  V  OH,  _ 

^ —  Contract  Clatisp  59  .  "rhjiTi»ae<*> 

orOTHER  m^/flcallo#r «d  ^AoHty )  - — " '  _ — — — — — _ 


R  •  ATruLSjoO^icASN 

the  ^niiaum  required  dewatering  system  a  credit  is  dS  P“*= 

credit  has  been  agreed  upon,  the  contract  is  herebv  modff-i  amount  of  th= 

utilization  of  three  predrainage  wells.  °  Include  the  credit  for  the  non- 

This  modification  was  formerly  referred  to  as  Change  "DA."  - 

The  implementation  of  this  credit  will  reauire  thp  r 

this  item  will  be  taken  in  accordance  with  the  followino^?“  Tl**  credit- f: 

Auce  wicn  cne  following  lump  sum  price  schedule: 

fi?d^S#*c*  **"**''‘^  •"**  eondHIont  of  ttio  documont  rofar^ncad  In  Itom  9A  nr  ioa  a 

U:  &  .^6  ,»u  IM.  av« 

—  to.t,.oii„g  oeiu,r 

"  '  ' . r--|‘«»-"”*'H“«-«»ie«»»«IEa»Aa«l.|IL^  <■  ■  liteo.^,.4... 


(Sifnmtun  of  po 


PREVIOUS  EDITION  UNUSABLE 


30^0M2 


10-2-90 


STANDARD  FORM  30  (REV.  1043) 
Pr«scrib«d  toy  OSA 
far  (4t  CFR)  53.243 


/S-£'-7.0 


o  ^  2  of  2 

Contract  No.  DACW69-*’88— C-0001 

Modification  A00031 


Item  No. 
A00031-1 


Description 

Credit  for  Pre¬ 
drainage  Wells 


Amount 


Estimated  Unit  Unit 

Quantity  Price 

1  JOB  SUM  $800.00 


unchanged  by  this  moSlioJSon?  <=o.,«,letlon  date  is 

!Sd!S^  “■>  indir,ct?y°SlS?rj£?eSr 

you  0i9n''i^bloek*15Bf^oo«pl2te“b*^S?^SA'and\5d  ■^09“«oted  that 
original  to  this  office.  ^  return  the 


/3-  <3'-;2/ 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  j 


2.  AMENOMENT/MOOIFICATION  NO 


3.  EFFECTIVE  DATE 

2  JUL  91 


4.  REQUISITION/PURCHASE  REQ.  NO 


1.  CONTRACT  ID  CODE 

PAGE 

OF  PAGES 

1 

_LJ_ 

5.  PROJECT  Np,Jlfappliettbl*} 


.  Array  Engineer  District,  Huntington 
Corps  of  Engineers 
502,  Eighth  Street 

Huntington,  West  Virginia  25701-2070 


8.  NAME  AND  ADDRESS  OF  CONTRACTOR  (No.,  county.  State  and  ZIP  Code) 

GLR  Constructors 
P.O.  Bo::  "T” 

Pt.  Pleasant,  West  Virginia  25550 


{^)  |9A.  AMENDMENT  OF  SOLICITATION  NO. 


98.  DATED  (SEE  ITEM  12) 


lOA.  MODIFICATION  OF  CONTRACT/ORDER 
NO. 


DACV;69-88-C-00Cl 


lOB.  DATED  (SEE  ITEM  13) 

87  OCT  23 


□  The  above  numbered  solicitation  is  amended  as  set  forth  in  Item  14.  The  hour  and  date  specified  for  receipt  of  Offers  CD  is  extended,  is  not  ex¬ 

tended. 

Offers  must  acknowtedge  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  by  one  of  the  following  methods: 

(al  Bv  completing  Items  8  and  15.  and  returning _ copies  of  the  amendment;  (b)  Bv  acknowledging  receipt  of  this  amendment  on  each  copy  of  the  offer 

submitted:  or  (c)  Bv  separate  letter  or  telegram  which  includes  a  reference  to  the  solicitation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLEDG¬ 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFE^  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegram  or 
letter,  provided  each  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  date  specified. 


facility  CODE 


11.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 


12.  ACCOUNTING  AND  APPROPRIATION  DATA  f/rneguwd;  '^Q  Qp  05  50A0  0000  0320  284  (50%) 

FSH  96461  96X3122  CG  HG  33  GAL  05  50A0  0000  0320  284  (50%) 


13.  this  item  applies  ONLY  TO  MODI FiCATlONS OF  CONTRACTS/ORDERS, 
!T  MODIFIES  THE  CONTRACT /ORDER  NO.  AS  DESCRIBED  IN  ITEM  14. 


A.  THIS  change  order  IS  ISSUED  PURSUANT  TO:  (Specify  authority)  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON 
TRACT  ORDER  NO.  IN  ITEM  lOA. 


8.  THE  ABOVE  NUMBERED  CONTR ACT/OROER  IS  MODIFIED  TO  REFLECT  THE  ADMINISTRATIVE  CHANGES  fgueh  ae  changeg  in  paying  office, 
appropriation  date,  etc.)  SET  FORTH  in  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(D). 


14.  DESCRIPTION  OF  AMENOMENT/MODI F ICAT ION  (Organued  by  UCE  faction  headings,  inciuding  soiicitatton/eon  tract  subject  matter  where  feasible.) 

'CO  Lhe  above  nuubered  contract  for:  Locks  in  Canal,  Gallipolic  Locks  and  Daiii,  Ohio  Rive: 
West  Virginia.  Since  the  Contractor's  Value  Engineering  Proposal  for  the  deletion  of  piezomet^ 
in  structural  backfill  has  been  determined  to  be  acceptable  and  an  adjustuient  to  Che  contract 
been  negotiated,  it  is  necessary  to  modify  the  contract  accordingly.  Therefore,  the  piezomete: 
in  the  structural  backfill  required  by  specification  paragraph  2L;  7.6  are  hereby  deleted  from 
the  contract. 


This  modification  was  formerly  referred  to  as  Change  "JG." 

This  liiodif icatiou  will  result  in  the  addition  of  two  new  items.  The  pa^nnent  for  these  items 
shall  be  made  in  accordaiice  with  the  following  lump  sum  price  schedule: 

Except  as  orovioeo  nerem.  aii  terms  and  conditions  tne  document  referenced  in  item  9A  or  lOA,  as  heretofore  cnanged,  remains  unchanged  and  in  full  force 
ana  effect. 


15A.  NAME  AND  TITLE  OF  SIGNER  ^Typ*  or  print) 

OBERT  L.  P 


fSijnarure  of  perso^authomed  to  sign) 


PREVIOUS  EDITION  UNUSABLE 


15C.  DATE  SIGNED 


6-20-91 


16A.  NAME  AND  TITLE  OF  CONTRACTING  OFFICER  ^Typc  or  pnnti 

RONALD  C.  HARRIS 

ADMINISTRATIVE  CONTRACTING  OFFICER 


16C.  DATE  SIGNED 

7-2-91 


STANDARD  FORM  30  (REV.  10-83) 
Prescrioed  Oy  GSA 
far  (48  CFR)  53.243 


Item  No. 


A00059-1 

A00059-2 


Page  2  of  2 
Contract  No.  CaCW69-88-C-0001 
Modification  A00059 


Description 

Estimated 

Quantity 

Uhit 

Unit 

Price 

Amount 

VE—Del^tion  of  Piezcroeters 
in  Structural  Backfill 

1 

JOB 

SUM  - 

■$16,050.00 

VECP  Incentive  Adjustment 
to  Contractor 

1 

JOB 

SUM 

$8,827.50 

Net 


Decrease  to  Contract  Amount 


-$7,222.50 


modification?*^^  toS  ®  result  of  this 

this  modification.  ccnpletion  date  remains  unchanged  by 

in  block  SB^^Si^Sif’SSS  1S4^3ik^1«1^LS1*2k?'®?  i™  ®i9b 
Office.  ^  ^  return  the  original  to  this 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  lo  cooe  “Mut  of  pagT! 

2.~AMeNOMENT/MQoiPtrATir^>u  frrrr  I  I  III  "^1 _  1  I  7 

Aoooai _  TTa-o.,., . , ,  , ^ ^ 

6.  iSSUEO  av  - - - - — - - - -  ^  _ _  f\J  (J 

a™.  - rAUM,N.A,t«E0  8yu/«.A.r^.,i^j,  '  _  - - 


.  -  .  _  UUU&  I  ».«wrnii 

.b.  Army  Engineering  District7  Hunrington - 

orps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  257.01-2070 

o.  M.y  AODHLSS  op  cor^TRAC-.  OK  ,So..  .n^,.  „un».  3.a„  »d  L  Co^, 

GLR  Constructors 
P.O.  Boj:  "T" 

Ft.  Pleasant,  West  Virginia  25550 


r (^)  j9A.  AMfeNOMENT  OF  SULICITATION  NO. 


SB.  OATEU  (SBS  ITEM  J  J ) 


~iOA.  mooiucation  of  CUNTRACT/OROEB 

n  DACwB9-S8-C-0001 


pj - — -  - "'-’-t-'ca  amendments  OF  SOLICIT AfiONir" - - - 

12.  accounting  AND  APPROPPiATioru  Qfior  to  the  opening  hour and  dan  specified. 

— FSN  96461  96X3122  CC  MG  BB  GAL'  05  50Ao'  0320  284  (50^)^  ^*^^*^ 

^ . .  - 

—  tract  ORiyeVNo“‘i5  „„„7y  a,t/.on»>  .  Nfe  CHANOe:.  i.1.  I  ^ORTM  IN  I  I  fcM  U  ARE  MAOe  IN  THE  CON. - 

1C.  THIS  ^IJPPi  gimgKiyAi  ■_  i: _  _  * 


COnP  - - - - - - - - - - lOB.  DATED  (3SS  ITRM  t  ii - - - — 

rpACILITYCOOE  -  g;  ^2 


'  -  . .  pursuant  TO  THE  aLthorTty  OF 

u.  .M..SU.PueMe-NIALAUR6EV6N.  IS  bNrSReo  INTO  PUHSUANT  TO  AU  I  HUK.TV  OF-  - ^ 

JL _ Contract  Clause  59,  "Channes” 

“ATMEr  (Sptcify  type  ormo4iricationandMitltonty/ - - - - - 


RofR.  ..  .•  V  w  /  TION  ,u.....u.a  A,  0C>'  Mctu,n  .nciudm,  ^l^ttaticn^cununc, 

Oh'rvverycrvir^^®^  ^ocks  m  canm,  Gallioolis  Locks  and  Dam, 

On.o  R.ver,  l._t  Virginia.  Also,  rerer  to  Request  for  Clarification  Number  567.  Since 
It  xs  necessajT-/  to  fill  auxiliary  chamber  weep  holes  with  pea  gravel,  the  additional 
work  speciried  in  RPC  567  is  hereby  incorporated  into  the  Lnt^act.  Therefore  a^ 
a  justment  to  the  contract  is  required  to  compensate  the  additional  work. 

This  modification  is  also  referred  to  as  Change  "NO". 


condition,  of  tho  docum.nt  r.f  r.nc.d  in  lt.m  9A  or  XOA  «  hordtofor.  .n.n-.- 
T?a  - - - chingod.  romains  unenangod  and  in  fun 


15A.  NAME  AND  TITLE  OF  SIGNER  fTyp*  or prtnr;' 

ROBERT  L.  PORTLET,  PROJECT  H&HAGBR 

CONTRAC3;<jp^,p^ES£>4^  - — 


**''■  OP  CONTRACTING  OFFICER  ITyptorpnn, 


tSigndturt  of  ptry^n  authortztd  to  «ifn> 


PREVIOUS  EDITION  UNUSABLE 


30^05.1)2 


STANDARD  FORM  30  (RE^ 

Prascrioad  Oy  GSA 
FAR  (48  CFR)  S3.243 


.a-;z.4 


^  ^  Page  2  of  2 

contract  No.  EftCW69-88-C“0001 
Mcjdification  A00081 

Item  Mb. 

Description  Estimated 
©Jantity 

Uhit 

Uhit  Amount 

Price 

A00081-1 

Fill  Vte^  Holes  i 

with  Pea  Gravel 

JOB 

SUM  $17,958.70 

me  total  oontxact  price  is  increase  bv  oca  -7^ 

modification.  The  total  contract  ^  ^  result  of  this 

this  ncdification.  oatpletion  date  remins  unchanged  by 

oontractOTaS*^ite*^bOT^artOTs^^^:^i^^ir°"  heiialf  of  the 
directly  and  indirectly  related  theretli'^udinTiSct?^  ^  markups 

this  office.  oiocics  15A  and  15C  and  return  the  original  to 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT'- 


^/MODIFICATION  OF  CONTRACT'^  contract  -ocooe  pAc^ 

J.  EFFECTIVE  DATE  1 4.  REQUISI TION/PURCMASE  REQ.  NO.  lirPROJECT  NO.  (If  .jplldl 

_ _ _ _  I  KY 

_ _ _  7.  aOMINIST£R£0  BV  (If  other  than  lUm  6)  ~| — - - - 


2.  AMeNOMENT/MOOtFICATJON  NO. 

’000144 _ 

ISSUED  BY  ^ 


u.s.  Army  Engineer  District,  Huntington 
Corps  of  Engineers 
502  Eighth  Street 

'  West  Virginia  2570l-2fi7n 

».  NAME  ANu  MUORESS  OF  CONTRACTOR  (No.,  ilntl.  eounly,  Slatt  and  Z/F  Codt) 


y)  |9A.  AMENOMENT  OF  50CICITATION  NO. 


GLR  Constructors 
P.O.  Box  "T" 

Pt.  Pleasant,  West  Virginia  25550 


198.  DATED  (S£S  iT£M  li) 


JJOOIFICATION  OF  CONTRACT/ORC 


_ _ _ _ _  ^8 .  O A  T  io  (SEE  ITEM  t3}  ’ '  ’ '  >  f  J 

—  -  I  Ut  nr>P 

j== - - - 11.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 

U^he  4bo«  numbered  wiiciution  1,  emerKled  «  Ml  forth  in  Item  14.  The  hour  and  date  specified  for  receipt  of  Offer.  □  is  extenitod.  □  i.  not 
Offer,  must  acknowleds*  receipt  of  this  amendment  prior  to  the  hour  and  date  specified  in  the  solicitation  or  as  amerxjed.  bv  one  of  the  followinj  method, 

. 

accounting  ANO  appropri  ation  DATA  (If  reQuind)  /«.  t - - - - - -  ..  — _ _ _ 

TK  96461  96X3122  CC  MC  in  n.T.  Q,  <"°^l 

'3.  THIS  ITEM  APPUIESONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS 

—  _ IT  MODIFIES  THE  CONTRACT/QROER  NIO.  AS  DESCRIBED  IN  ITEM  14 

JO.  "  IS;^cro^'oEyNO°^5  l^EM  yiA°  TO:  specify  ,u,^or.ty,  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON. 

oppropf.friiin  dj^r.  ffeJ^ET  FOHTM‘iN''?T'eJf  "a'.MjRSU  ANT  TO  -mE  AuVHORf  t'y^OF  FAR^a^'i'o'^^^  »<■>■"»  of! 

this  SUPPLgMeNTAL  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF; - - - 

X _ Contract  Clause  59,  “Changes” _ 

O.  other  (Specify  type  of  modification  and  eutt^ntyf  - ' 


E,  IMPORTANT:  Contractor  D  is  not.  ^  is  fequired  to  sign  this  document  and  return  ^  copies  to  the  issuing  office 

14.  OC.U...K,  .on.  UF  amenoment/MOOIFICATION  tOr,.n.„d  Py  UO-Mcfpn  h.nd.ne..  .ncludin,  .ol.Cahonrrpnmic,  .uP/rc,  m.ir.r  un.N  fr^.ai,.. 

r^if- numbered  contract  for;  Locks  in  Canal,  Gallipolis  Locks  and 

incorporated  into  the  contract  price.  hereby 

This  modification  is  also  referred  to  as  Change  "RY." 

mVenVc'l.""'"'’"’  »'  aokum.n,  ,.,.r.n«d  in  „.m  ,A  or  ,0A.  a,  n.r.lo,,,.  cn.n.ed.  remain.  unchan„a  and  In  full  for. 

..A.  NAME  ANO  TITLE  OF  SIGNER  ,Typ.  or  print,  IVsA.  NAME  ANO  TITLE  OF  CONTRACTING  OFFICER  fT>pe  or  pr,n„ 

George  E.  Mason,  Project  Manager  R.  Goyal 

- — _ _  Administrative  Contractina  Of^ics^r 

|.>C.OA,ES.CNEO.Se-.ur^,EOSIA,ESOFAMER,CA  - TleCrOATE^. 


15C.  DATE  SIGNED 

16B.  UNITED  STATES  OF  AMERICA 

^ - i4>  '^3 

BY  _ 

(Sifnaturt^f  Con^^Lcii^t^fflctrj 

16C.  DATE  SIG: 


STANDARD  FORM  30  (REv.  ic 
p'^iCT'Oed  Dv  GSA 


Page  2  of  2 
Contract  No.  DACW69-88-C-0001 
Modification  A00144 


This  modification  will  result  in  the  addition  of  one  new  item.  Payment  for 
schedule™  accordance  with  the  following  lump  sum  price 


Item  No.  Description 


A00144-1  Grout  Lock 

Crossovers 


Unit 


Quantity 


Unit 

Price 


Amount 


$55,000.00 


contract  price  is  increased  by  $55,000.00  as  a  result  of  this 
modificatio™"  total  contract  completion  date  remains  unchanged  by  this 


This  ad j ustment  constitutes 
and  its  subcontractors  and 
indirectly  related  thereto. 


compensation  in  full  on  behalf  of  the  contractor 
suppliers  for  all  costs  and  markups  directly  and 
including  impact . 


the  foregoing  modification  is  acceptable,  it  is  requested  that  you  sign  in 
jck  15B,  complete  blocks  15A  and  15C  and  return  the  original  to  this  office. 


AW^NDMENT  of  SOLIOTATION/MODIFICATION  of  COMTBflrr 

?  fi  innirir  1 TT  -  1 1  I  '  i  _ 


^AMENDMEN I  /MOOFiCATION  NO, 

P00174 


I.  UUNIMACT  IDCOOE 


page  Of 


3.  EFFECTIVE  OATS 

See  Block  16  c 


Huntington  District  - - - 

Corps  of  Engineers 
502  Eighth  Street 

Huntington,  West  Virginia  25701-2070 

TnamE  ANO  A00R655  OF  CONTRACTOfl  (Nc..str>^t  COunly.  coO,)" 


GLR  Constructors 
Post  office  Box 

Point  Pleasant,  West  Virginia  25550 


requisition/purchase  fl£a  NO. 

T.  ADMINISTERED  BY  ('/f  omef  man  ffem  6J 


I _ I  ^  f  2 

[  5.  PROJECT  No. 


(3A.  AMENDMENT  OF  SOUCJTATWN  NQ 

98.  DATED  (“SEE /rau  it;  - - 

^  MODIFICA  J  JON  OF  CONTKACT/OROEH  NO. 

DACW6 9 - 8 8 -C- 0 0 0 1 

^  DATED  (SEEfTEM  13) 


- - - -  FACILITY  coot  - - - 4 

rTThfl  flhnv - :rzz - —  ^  ^  QNLY  applies  to  amendments  of  SOLlClTATiniic; - - — - - 

“ems  SUUIS.M  rfttuining _ eopiw  ol  n.  "*  by  am  of  H.  foJIcMuig  mottwos: 

-SN  964S1  mg  GP  gal  05  50A0  0000  C320  284  (50%) - - - - 

. . 

_  SET  FORTH  IN  ITEM  k°pu°su,^TO°^TOWTY^  BEPLECT  ADMINISTRATIVE  CHANGES  (sucn  as  changes  m  paying  oWct.  appropriation  datt.  tte.) 


'"ISSUHPLEMEi>.iMt.AUHbEMENTIi.ENIEAEDINTOPtJHbUANI  lOAUlHORITYOF: 
D.  OTHER  fSpec/zy  type  or  modificavon  maautnonjy) - - - - - 


E.IW.O«t«.T:  coaomlm  B.mf,  □  « mMm, „ o*, o,o.,m„ - 

..0000-0, _ _ _ 

JiTT. 

S“sr.^;"r““"“SL 


Except  as  proviaea  heroin,  all  tetmt  ana  conflitions  of  the  aoeumont  reterencea  in  Item  9A  of  10A.es  heretotofe  ohson.^ 

'-A  NAME  ANO  TITLE  OF  SK5wt-«  <  fj/pm  .m  -„n,|  - - - - - _0f_iDAssh^t0(0fe  onangeo.  remains  uncnangeO  and  in  full  force  and  effect 

16A.  N|M5^D  I II LE  OF  CONTRACTING  OFFICEH  ( Type  or  pnnt) - 

Cunihactor/offehor - rri- n.i.Tf  \  ^  T '  -  '  C^tr acting  Officer 

!  1 j  isc.  DATE  SIGNED 

_ ^  ( S/gnafure  of  person  auff'.ofizdd  to  stgn)  -WduAM., 


NSN  7540-01-1 52- SOrO 
PREVIOUS  ECITICN  unusable 


~($ignatur9  of  Con tracting  Otticer )  |  ' 

STANDARD  FORM  30  (REV.  10-83) 

PrescfiDe<3  5y  GSA 
far  {43  CFR)53  243 


/3-ar-z8 


Page  2  of  2 

Contract  No.  DACW69-88-C-0001 
Modification  P00174 


Sr-S"  ""  "'■■’“““ion 

The  following  work  is  included  in  this  change: 

a.  Additional  rock  excavation  in  areas  of  overbreak. 

b.  Additional  structural  backfill  in  overbreak  areas. 

c.  Placement  of  concrete  outside  of  neatline  as  required. 

d.  Formwork  in  overbreedc  areas  as  required. 

declared  negotiations  at  an  imoasse 
toJ  tSfcJaSefSoS.  aajust»eAt 

result  in  the  addition  of  2  new  items  to 
contract.  The  payment  for  this  modification  will  be  made  In 
accordance  wit  the  following  payment  schedule: 

ITEM 

NOe  description 

P00174-1  Deletion  of 

Interim  P'mnt 

P00174-2  Adjustment  due 
Contractor 


OTY 

UNIT 

UNIT 

PRICE 

AMOUNT 

1 

Job 

Sum 

($300,000.00) 

1 

Job 

Sum 

$286,693.06 

®°^i^i<=ation,  the  total  contract  price  as  herein 
modified  will  be  decreased  by  $13,306.94 

The  contract  time  will  not  be  changed. 

adjustment  constitutes  compensation  ii 
5  contractor  and  its  subcontracto?s  and 

St^ibutLl^to  markup  directly  or  indirectly 

inSSat  change  order,  including  impacts,  delays  and 

stated.  '  ^  performance  of  the  change  within  the  time  fram« 


Address  Reply  To* 
'’.0.  Box  12S7 
nneapolis,  MN  554«o 


Cf^QftS  :SSiiS 


Re:  Callipolis  Locks  Rep lacfnient" 
Contract  #OACW69-88-C-0001 


Serial  Letter  No.  21 


Noven*er  10,  1987 


•’^asident  Jiigineer 
L'.n.  Atry  Corps  of  Engineers 
ciatington  District 
P.  O.  Eos  9 

i^le  Trove,  MV  2S502-P009 
Dear  Sir- 

I?2f^  l™9th  of  the  sluny 

truly  yours. 


David  E,  Urban 
Project  ^''anager 

EEU:JNZ:sjs 


/ 


GnLi^F^  CONSfR^^ORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACi;  DACW69-88-C-0001 


Post  Office  Box  T 
Point  Pleasant,  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-021 


February  5,  1988 


Resident  Engineer 

D.S.  Aray  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Extension  of  Slurry  Cut-off  Wall 

Gentleraen: 

GLR  Constructors  intends  to  utilize  a  slurry  cutoff  wall  to  expedite 
the  excavation  of  material  between  the  contract  design  slurry  wall 
and  the  temporary  Flatfoot  Creek  Extension. 

Attached  are  six  (6)  copies  of  GLR  Constructors  drawing  EX-3  which 
gives  the  location  of  the  wall.  The  top  of  the  wall  will  be  at  an 
approximate  elevation  560  and  will  extend  to  rock. 

If  there  are  any  questions  please  contact  this  office. 


Sincerely, 


David  E.  Orban 
Project  Manager 


/ 

DEO: JNZ:lp 


Enclosures 


( 


An  Equal  Opportunity  Employer 


Pehruary  lo,  1938 


Post  Office  Box  T 
Pojnt  Pfeasant,  wv  ■ 
(304)  675-7050 


w  W  f  \J^\J 

Serial  Letter  No.  88-0030 


Resident  Engineer 

Apple  Grove,  wv  25502-0009 

Susject:  Hazard  Analysis  Plan  € 

and  Pipe  Laying  to  be  £ni^by°G?if|fn”^  of  Drilling 
Gentlemen:  ^  Dewatering 

Enclosed  you  will  fir,j  ... 

xaying  to  be  done  J^f^^for  drilling 

Sincerely,  ^erx..„ . 

David  E.  Urban 
Project  Engineer 

DEU:JK:als 

Enclosures 


An  Equal  Opportunity  Employer  ' 


y3-^-3 


GRIFnN 


JOB  HAZARD  ANALYSIS 


PHASE  HAZARD 

Drilling  .  Fire 

;  B.  Backing  Danger; 

C.  Fueling 

D.  Riders  on 
Equipment 

E .  Equipment 
Maintenance 

F.  General 


PRECAUTIONARY  ACTION 

A1  Fire  extinguishers  on  each 
piece  of  equipment. 

B1  All  equipment  to  be  equipped 
with  a  working  back-up  alarm  and, 
if  needed/  a  signalman. 

Cl  Equipment  will  be  shut  down. 

C2  Fuel  trucks  to  be  provided  wit 
fire  extinguishers. 

D1  No  riders  on  equipment  when  ri 
is  in  motion,  except  operator. 

El  All  equipment  will' be  shut  dev; 
E2  Preventive  maintenance  will  be 
done  as  scheduled. 

FI  Operators  and  swampers  will  me 
and  dismount  properly. 


\ 


If. 


GRIFFIN 


JOB  HAZARD  ANALYSIS 


HAZARD^* 


PRECAUTIONARY  ACTION 


of  E^ipment  A1  No  person  shall  be  on  the 
/  Unloading  side  of  carrier 


after  stakes  have  been  reaiov 


B.  Stacking  of  Pipe 


B1  Shall  not  be  stacked  hig; 
than  5  feet. 


I 


B2  Shall  be  stacked  &  blocks 
so  as  to  prevent  spreading. 


B3  A  pyramided  stack  or  batt 
stack  will  be  used. 


C.  Assembly  of  Pipe 


Cl  Shall  be  done  by  slings  a 
spreaders. 


C2  Will  be  hoisted  by  cherr; 
picker. 


D.  General 


D1  Personnel  will  use  safe  a 
prudent  judgement  in  handlir, 
material. 


Qj~lki  £j-L  CONSTR? - 

.OCKS  BHP^r-, ,  DACW,  JT^SS 

!  v  Post  Office  Box  T 

‘ '  Point  Pleasant,  WV  25==c 

(304)  675-7050 


Serial  Letter  No.  88-049 


February  25,  1988 


Resident  Engineers 
D.S.  Army  Corps  of  Engineers 
Huntington  District 
PeO.  Box  9 

Apple  Grove,  WV  25302-0009 

A«.,a.-:ion :  Mr.  Ronald  c.  Harris 

.  Oi--aring  Site  Conditions  -  Well  Drillin 

vje..^.5men; 


ac="5“"  5."“  ap„opri.t. 

as  possible.  4o  of  tbe  Contract  Clauses  as  soon 

Thank  you  for  your  attention  to  this  matter. 

Sincerely, 


David  E.  Urban 
Project  Manager 

DEUrmm 

Enclosure 


An  Equal  Cpponunity  Employer 


f 

■■  -  ■  a 

February  24,  1933 


r 


y. 


GRIFFIN 


GLA  Ccnstructors 
?.0.  iiox  T 

roia-;  Pleasant,  Wv  25550 


Attention;  David  Urban 


Subject:  Ciianges  (1984  aPh)  fAk  52.243-4 
Dear  Kr.  urban: 

In  submitting  our  bid  for  dewatering  we  referred  to  the 
specifications  reference  (3.1  thru  3.2.4).  The  impression 
given  was  that  t.he  alluvium  is  "clay"  underlain  by  "sand" 
and  "sand  and  gravel." 


Further,  we  were  to  anticipate  "some  gravel,  cobbles,  and  an 
bolder."  The  specifications  go  on  to  say  (and  is 
u::c2r-.inec-^*2.^)  "naz  cue  zz  zz.e  split-spoon  sampling  metncd 


enploved  »» gravel  and  cobbles''  .may  exist, 
paragraph  emirs  any  reierencs  ro* bculcers. 


Ve  no re  this 


we  have  in 
ro  b '  rr ^ 

•c  deoth  and 


«e  now  suspect  this  condition  may  continue  througneut  our 
pnase  of  -t-te  work.  ^  Tnis  goes  far  beyond  what  we  believe  was 
wnat  tne  owner  anticipated  and  reflected  in  his  specification. 

TO  displace  or  remove  these  extensive  deposits  of  oobbles 
and  bculders  has  more  than  doubled  our  drilling  time. 


Please  issue  a  change  order  to  cover  this  extra  time  and  cost, 
very  Truly  3: ours. 


Vince  Cummings  ^ 

Project  Suoervisor 


VC;vh 


RECEIVED 
FEB  24  1988 


r-T.Tt.’ 


Post  Office  Box  T 
Point  Pleasant.  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-059 


March  7,  1988 


Resident  Engineer 

D.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention;  Mr.  Ronald  C.  Harris 


Subject: 


Addendum  to  Griffin 
Hazard  Analysis 


Dewatering 


Gentlemen: 


As  per  your  instuction 
included  in  the  hazard 

Sincerely, 


the  following  hazard 
analysis  for  drilling 


controls  are  now 
and  pipe  laying. 


David  E.  Orban 
Project  Manager 


DED:  JJK:inin 
Enclosures 


\ 


An  Equal  Opportunity  Employer 


From;  Griffin  Dewatering 


March  3,  1988 


The  following  is  to  be  included  in  our  hazard  analysis; . 

Drilling.  When  moving  the  drill  from  one  area  to  another, 
all  tools  and  equipment  shall  be  secure  and  the  mast  placed 
in  a  horizontal  position.  Particular  care  shall  be  taken 
when  operating  near  power  lines.  All  employees  shall  wear 
seat  belts.  Drill  holes  large  enough  to  be  a  hazard  shall 
be  covered  or  guarded.  When  applying  calcium  hypochlorite, 
employee  shall  wear  respirators.  Men  shall  not  be  on  a  mast 
while  the  drill  bit  is  in  operation.  Gloves  shall  be  worn 
by  operators,  and  caution  shall  be  exercised  around  the 
augers  in  motion. 

Pipe  Laving.  In  removing  4"  iron  pipe  from  wells,  remove 
one  joint  at  a  time.  Do  not  lift  long  length  of  pipe  into 
the  air.  No  one  shall  be  under  a  picked  load.  Cherry  picker 
must  be  load  tested,  and  have  load  chart  posted  in  the 
operators  cab.  Must  have  one  person  designated  as  signal 
man.  Employees  shall  avoid  inhalation  of  fumes  from  pipe 
cement. 


General  Superintendent 


/  3-^- 


Post  Office  BoxT 
Point  Pleasant,  wv  255= 
(304)  675-7050  “  ' 


Serial  Letter  No.  88-066 


March  11,  1988 


C  f  ^  2.C.' 


Resident  Engineer 

O. S.  Army  Corps  of  Engineers 
Huntington  District 

P. O.  Box  9 

Apple  Grove,  WV  25502-0009 
Attention:  Mr.  Ronald  C.  Harris 
Subject:  Additional  Piezometers 
Gentlemen: 

inede  to  Article  q  i  c»  • 

Control  of  Groundwater  anH  c.,-*.--  Section  20 

states  tt^t— he  g round Article  9.1(2) 
cutoff  wall  is  to  be  measured  hi  slurry 

installed  at  the  locations  sOoSi;  rai!;?"!“" 

piezcetors 

outside  of  the  slurry  cuto^'f  waM  P^-”"'®ters  on  the 

Pietoctsts  looatH^i  . 

should  the  Government  wish 

please  be  advised  that  GLR  Conchr., Proposed  piezometers, 
change  to  the  Contract  and  fSaff  considers  this  a 

adjustment  to  the  Contract  fnr^^  expect  an  equitable 
to  this  change.  We  request  that"u«»^h  costs  incurred  due 

Government’s  decision  ®  furnished  the  . 

ten  (10)  days  from  receipt  of^th!s1e?ier!®^°'"®'®“ 


Sincerely, 


David  E.  Urban 
Project  Manager 

DEU : JDV:mffi 


An  Equal  OoDOfiumiy  Employer 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 


Post  OHice  Box  T 
Point  Pleasant,  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-068 


March  14,  1988 


Resident  Engineer 

O. S.  Army  Corps  of  Engineers 
Huntington  District 

P. O.  Bor  9 

Apple  Grove,  WV  25502-0009 


Attention:  Nr.  Ronald  C.  Harris 

Subject:  Predrainage  Well  Location  at  Evapotranspiration  Mound 
VECP  #6,  T.P.  2D 


Gentlemen : 

Reference  is  made  to  the  location  of  the  predrainage  wells  in  the 
vicinity  of  the  evapotranspiration  mound. 

Our  subcontractor  is  scheduled  to  install  these  wells  on 

March  16,  1988.  It  is  necessary  that  we  have  a  decision  made  on  our 

VECP  No.  6  prior  to  this  date  in  order  that  we  can  drill  these  wells 

in  the  appropriate  location.  Unless  otherwise  directed  by  the  Corps 

of  Engineers,  the  wells  will  be  drilled  at  the  locations  shown  on  the 

drawings. 


David  E.  Urban 
Project  Manager 

/ 

DED: JNZ:lp 


\ 


An  Equal  Opportunity  Employer 


GnLnRn  CONSTRUCtORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 
Point  Pleasant,  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-082 


March  25,  1988 


Resident  Engineer 

O. S.  Army  Corps  of  Engineers 
Huntington  District 

P. O.  Bor  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Slurry  Wall  Location  Conflict 
Change  Item  No.  3 


Gentlemen: 

Receipt  is  acknowledged  of  the  Government  Serial  Letter  Number 
95,  dated  March  7,  1988.  GLR  Constructors  does  not  agree  with 
the  Government's  position  on  the  subject  issue. 

The  Contract  clearly  defines  and  shows  the  slurry  cutoff  walls 
extending  from  the  natural  ground  elevation  to  the  top  of  rock  as 
previously  stated  in  our  Serial  Letter  No.  88-024.  The  impervious 
cap  as  shown  in  the  Contract  does  not  form  an  integral  part  of  the 
slurry  cutoff  but  is  placed  on  top  of  the  slurry  wall  to  form  a 
protective  covering.  The  impervious  cap  as  stated  in  the 
Goverment’s  response  to  question  35  of  the  Pre-Bid  Conference  is  to 
be  paid  for  under  the  bid  item  for  "Compacted  Impervious  Materials" 
and  is  not  incidental  to  the  slurry  wall  construction. 

GLR  Constructors  shall  expect  to  be  paid  for  the  slurry  trench 
cutoff  wall  as  stated  in  Paragraphs  4.(5),  9.2  and  12  of  Section  2B. 
The  top  of  trench  as  shown  on  the  contract  drawings  and  as  defined 
is  the  original  ground  elevation. 


An  Equal  Opportunity  Employer 


r  ^  (■  ^ 

GnLnRn  CONSTRUntDRS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  OACW69^-C-0001 

Post  Office  Box  T 
Point  Pleasant  WV  25550 
(304)  675-7050 


GLR  Constructors  will  proceed  with  construction  of  the  slurry  wall 

drawing  No.  0-L26B-16/53  to  the  elevations 
defined  in  Section  2E,  Paragraphs  4  f5»  no 

work,  costs  and/or  delays  caused  by*  the 'apparent  Conflict  shfirbe^^ 
considered  as  a  change  to  the  Contract. 

Sincerely, 


David  E.  Urban 
Project  Manager 


DEO:  JDV:ixiin 


An  Equal  Opportunity  Employer 


GnLnRn  CONSTRUC.QRS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT*  DACW69-88-C-0001 

Post  Office  Box  T 
Point  Pleasant,  WV  25550 
(304)  675-7050 

Serial  Letter  No.  88-090 


April  1,  1988 


Resident  Engineer 
U.S.  Army  Corps  of  Engineers 
Huntington  District 
P  0  Box  9 

Apple  Grove,  W  V  25502-0009 

Attention:  Mr.  Ronald  C.  Harris 

Subject;  Hazard  Analysis  -  Slurry  Wall 
TP-SC 


Gentlemen: 


Enclosed  is  a  revision  of  the  original  hazard  analysis 
for  the  slurry  wall  which  includes  your  recommendations. 


Sincerely, 


David  E.  Urban 
Project  Manager 


DEU: JJK:als 


Enclosure 


An  Equal  Opportunity  Employer 


^  Corpcraacncf  Amerca 


Streei.  PQ  3ox  749 
Engfevvood.  New  Jersey  071531 


e  • 


"^w:  (201)  56a-44ir 
i?f-^9332  CCS  USA 
PAX:  (201)  S68-9794 


Gallipolis  locks  and  Dam 
Chio  River 

Hcgsett,  West  Virginia 
Jcb  #  36 

Project  #  DACT  69-87-3-0033 


Preparatory  Excavation  Oparation  Haxara  Anaiyaia  Plan 

ICOS  Ccrporaticn  of  Ainerica  in  setf-inrr 

Eouoo  tee  „  E  Arty  corps  ZT  T" 

-lanual,  E^sE-l-l.  ootLr  19E4 


hazard 

During  the  excavation  of  the 
slurri'  trench  with  the  backhoe, 
the  following  hazards  are 
presentaa.  The  trench  excavation 
with  bentonite  slurry  may  have  the 
possibility  for  personnel  or 
machines  to  go  into  it. 


hazard  CCNTRnr 

ICOS  will  mark  and  flag  open  areas 
of  excavation.  Also,  the  hazards 
will  be  discussed  at  safety  meetings. 
To  cross  the  excavation  ICOS  will  use 
a  bridge  or  personnel  will  cross  behirc 
the  bacithce  where  no  excavation  has 
begun. 

The  bridge  crossing  the  trench  will 
have  handrails. 

An  heavy  equipment  will  be  kept  clear 
of  the  open  trench  edge. 

When  working  near  the  lock  wall  esolana- 
or  access  road,  special  care  will  'be 
e.xercised  to  insure  the  safety  of  the 
public  and  river  traffic,  a  signal 
man  will  be  used  when  necessary.. 


Patentea  Slurry  Walls  D  Slurry  Trance,  D  Ortling  Q  GreuBng  n 


C  Ancors  C  lirrvKay 


HAZARD 


HAZARD  CCNTROr. 


The  backhce  excavating  poses  two 
hazards  to  equipment  and  personnel, 

a)  Swing  of  machine 

b)  Moving  backward 


hazard 

During  the  excavation  of  the 
slurry  trench,  cleaning  of  the 
excavation,  removal  of  rock, 
and  supplying  Agitor  backfill  mixer 
with  premixed  backfill  with  the 
crawler  cranes,  the  following 
hazards  are  presented. 

a)  Swing  of  machine 

b)  Moving  backward 

c)  Clamshell  buckets 


ices,  even  though  it  is  not 
required  by  the  Operating  Engineers 
Union  Agreement,  will  have  an  oiler 
whose  job  will  be  to  insure  clearances 
for  safe  excavation,  in  relation  to 
personnel  and  property  is  maintained 
and  normal  maintenance  to  the  machine. 
ICOS  will  have  a  backup  alarm.  The 
alarm  will  work  in  either  direction  of 
travel  automatically. 

ICOS  will  instruct  all  personnel  not 
to  park  any  vehicles  or  equipment 
behind  the  backhoe  during  excavation 
periods* 

HAZARD  CCOTROL 

The  soil  specialist  in  the  field  or 
nis/her  assistants  will  set  up  the 
cranes  in  position  and  observe  operation 
of,  to  insure  personnel  and  property 
are  protected  from  injury  or  damage 
from  the  swing  of  the  machine  or  frem 
the  excavsting  buckets* 

Personnel  will  not  work  or  pass  under 
clamshell  buckets,  picked  loads,  etc. 

The  crane  for  backward  movement  will 
either  turn  so  the  operator  has  full 
view  of  where  he/she  is  going  or  the 
soil  specialist  or  his/her  assistant 
will  guide  the  crane  back. 


HAZARD 


HAZARD  CCNTRnr. 


Agitor  Backfill  Mixer 

a)  Various  pinch  points 

b)  Elevated  shell 


HAZARD 

Bulldozer  premixing  backfill  and 
cleanup. 

a)  Movement  in  the  field 
near  cranes. 

hazard 

Backfilled  slurry  trench 

a)  Personnel  may  walk  into  it 

b)  Equipment  may  be  driven 
into  it. 


Before  the  personnel  operate  the 
Agitor  mixer,  they  will  be  instructed 
as  to  its  use  and  will  read  the 
operating  manual. 

Safety  Decals • 

(See  attachment  A) 

HAZARD  CCNTROr. 

Operator  will  be  instructed  to  watch 
cranes  swing  and  stay  clear  rtiere 
excavating  buckets  are  in  operation. 
Backup  alarms  will  be  used. 

hazard  CCNTROr. 

Backfilled  slurry  trench  will  be 
flagged  to  alert  all  of  its  location 
and  presence,  until  capped. 

Capping  on  the  completed  portion 
of  trench  will  be  done  in 


GnLnrtn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88^-0001 

Post  Office  BoxT 
Point  Pleasant,  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-148 


May  16,  1988 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.C.  Box  S 

Apple  Grove,  W  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Well  Drilling 

Differing  Site  Conditions 
Change  Item  No.  9 

Gentlemen: 

Pursuant  to  Contract  Clause  44,.GLR  Constructors  hereby  submits 
four  (4)  copies  of  our  claim  for  the  subject  change  for  your  review 
and  approval. 

Pursuant  to  Contract  Clause  71,  GLR  Constructors  hereby  certifies 
that  this  claim  is  made  in  good  faith,  that  the  supporting  data  is 
accurate  and  complete  to  the  best  of  the  Contractor's  knowledge  and 
belief;  and  that  the  amount  requested  accurately  reflects  the 
Contract  adjustment  for  which  the  Contractor  believes  that  the 
Government  is  liable. 

Sincerely, 

David  E«  Urban 
Project  Manager 


DEU: JDV:mm 

% 

Enclosures 


An  Equal  Opportunity  Employev 


— V  <Jny  UUIMN  I  Wi  .  -  ,  ,  _ 

.  GALLIPOLIS  LOCKS  REPLACEME^^^^^^^^^===:^^^2 

CONTFimwi  PACW69-88-C-0001 

//  //  /  rost  Office  Box T 

'7^>  1^.1  A  JP 


cTc^'Lyr^L^if 
S  5"(5  £>  -^4'! 


Serial  Letter  no.  88-155 


Way  20,  1988 


Resident  Engineer 

Engineers 

Huntington  District 
PeO.  Eox  9 

Apple  Grove,  wv  25502-0009 

Attention:  Mr.  Ronald  c.  Harris 

subject;  specification  Variance 
Slurry  wall  Construction 

Gen  tlenien : 


Reference  is  made  to  Specif 

A  variance  from  the  ten  (ig,  er^"  P^^agraph  7.2. 

iroursubcont^cJLrpr®®’'®'^^^''®""^”®^'"™  yoSr 

the  sand  content  and  still°^^^  rainimize  the  percent^”  fPProval 
'Pacified  .oo.„t.  "•■nt.ln  the  denelty^f  JUJ  t^e 

request  y„„r  protipt  review  end  approve!  of 
Siooetely,  PProval  „f  proposel. 


David  E.  Urban 
Project  Manager 

DED: JDV 

Enclosure 


Equal  Opportunity  Employer 


n !■— n  N S  I  ;  |  UKS 


Resident  Engineer 

O. S.  Army  Corps  of  Engineers 
Huntington  District 

P. O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 
Subject:  Extension  of  Slurry  Cutoff  Wall 

Gentlemen: 


Enclosed,  as  requested  in  Corps  of  Engineers  Serial  Letter  No.  54, 
are  GLR  Constructors  engineering  consultant's  report  and  the 
construction  method  to  be  used  on  the  extension  of  the  slurry  wall 
The  procedures  for  dewatering  will  follow  in  a  subsequent  letter. 

Sincerely, 


David  E.  Urban 
Project  Manager 

DEU:AVM:la 


An  Equal  Opportunity  Employer 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 


Post  Office  Box  T 
Point  Pleasant.  WV  25550 
(304)  675-7050 


Serial  Letter  No,  88-348 


November  S,  1988 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 
Subject:  Hazard  Analysis 
Gentlemen : 

Attached  is  the  Hazard  Analysis  for  exploratory  drilling  operations. 
Sincerely, 


David  E.  Urban 
Project  Manager 


DEO : JJK:mm 


An  Equal  Opportunity  Employer 


HAZARD  ANALYSIS  FOR  EXPLORATORY  DRILLING 
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HAZARD  PRECAUTIONARY  ACTION 
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^LnRn  Constructors 


CONTRACT  0ACW69-88-C-0001 

Post  Office  Box  T 
Point  Pleasant  WV  25550 
(304)  675-7050 


Serial  Letter  No.  88-351 


November  11,  1988 


Resident  Engineer 

O. S.  Army  Corps  of  Engineers 
Huntington  District 

P. O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  c.  Harris 


Subject: 


Exploratory  Drilling  Order  of 
Specification  21-5 


Work 


Gentlemen: 


would  like  to  tequesra  Constructors 

specification  which  reauir«?hL  the  above  referenced 
maintained  between  exploratLy  drillTn^eiJS  distance  of  400  feet  b€ 
request  for  variance  anniiee  rock  excavation.  This 

.tloctur.  •' 


A  detailed  plan 
is  enclosed  for 


depictinq  each  phase  of  work 
your  review. 


regarding 


this  variance. 


Sincerely, 

David  E.  Urban 
Project  Manager 


DE0:T0:la 

Enclosures 


I 


! 


An  Equal  Opportunity  Employer 


DISPOSITION  FORM 

For  to?  ihU  AH  340>1g.  tfvtf  u*^or^nt  it  TACO. 


REFERENCE  OR  OFFICE  SYMBOL 


CEORH-CD-GAL 


XM  THRU 
TO 
ATTN 


CEORH-CD 
CEORH-ED 
Steve  Hombeck 


SUBJECT  ^ — - - - - - - - — 

Exploratory  Drilling 

Construction  of  the  New  Gailipolls  Locks 

Contract  No.  DACW69-88-C-0001 

•'"0“  CEORH-CD-GAI  date  15  November  1988 — 

MORGAN/cs/576-9901 


k.  “-==>• 

distance  of  400  feet  be  maintained  between  exploratorv^LmL^^^H  ^  minimum 

variance  only  applies  to  specific  holes  in  the  outle/str^cturf excavation.  This 

existing  overburden  at  throut^efsJructir:  “  for  t^river  wall  prior  to  removing  the 


r7 


RONALD  C.  HARRIS 
Resident  Engineer 


2496 


FREVIOUS  EDITIONS  WILL  BE  USED 


^  GPO  :  1907  O 


/5-^'Z5 


Y//  \  —  ROCK  EXCfiVPiTION  IN  PHASE  fl 


PHASE 


"*■  '  :  ^  Pleasant,  WV  25550  ’ 

(304)675-7050  = 


Serial  tetter  Ho.  88-398 


December  16,  1988 


Resident  Engineer 

O.S.  Army  Corps  of  Engineers 

Huntington  District 

P*0.  Box  9 

Apple  Grove,  wv  25502-8009 


Attention:  Mr.  Ronald  c.  Harris 
Subject:  Hazard  Analysis 
Gentlemen : 


ow“uo„i! 


is  for  the 


Sincerely, 


rock  drilling  and  blasting 


David  E.  Drban 
Project  Manager 


DEO:  JJFC;mm 
Enclosures 


An  Equal  Opportunity  Employer 


PROJECT!  GLR  CONSTRUCTORS 
PREPARED  BYt  JEPF  KERR 
DATE!  12-15>88 


C9 

Z 

M 

to 

< 

iJ 

a 

06 

o 

fiM 

CO 

CO 

X 

< 


Q 

OS 

< 

to 

< 


m 

o 


u 

o 


0) 


Q  *  Qi 

Of  JO  Q, 
•^>03 

c  •m  to 

OB 

O  Of  •U  • 

9  f-t  i5  0)  rH 
JQ  Q»*J  >  « 
M  O  > 

'H  9  e  M  o 
f-^  o  Q«  ki 
9  9  a  a. 

•e  M  4^  9  Q, 

9  O  i3  9 

«M  Ot«M 
O'  9  3  O  C 

C  ua  o  9 

U  xf  JJ 

oaji  c 
O  9 
M  u  9  B  M 

9  9  9 
C  £  ^9 

4J  9  c  M 
XJ  Of 

C  B  C  ^  9 
O  O  9  Qi  CF* 
W  9  9 
9  «M  9  M  M 
9 

*0  0»  O 
6  9  C-^  O 
M  C  *0  C 
9  4J  O 

0*  9  9  -*4  a 
-w  9  M  9 
<^^^90 
O  ua  Qi  «D 


•O 

9 

4J 

O  • 

9  e 
u  o 
^  to 
•o  u 

9 

5  a 

■p 

M  9 

M  4J 
9  9 

js  a 

9  0« 
tJ*  9 

e  9 
^  •o 
M 

*H  9 
44  e 

o 


9 

ia 


9 

JS 

9 


c 

9 

D» 

9 

o» 

C 


9 

9 


M 

O 


>i  9 
^  JQ  ja 

9 

JS  *D  ^ 

9  9^ 
ia  9 
9  -*4  JB 
9  M  9 
CO  >, 

9  9  iH 
j:  9  9  ^ 

O  M  c  9 
9  Qi-^  U 

8  JS  **4  9 
9  O  *0  jB 

C4  9  9  O  4J 
C  B-i 

>1  M  >1 

•u  ^  9»  9  ja 

9  B  c  a 
9  O  -*4  »o 
t-x  44  *D  9 
jQ  *0  9  S  jQ 

9  9  9-^ 
U  9  ^  14 

*«4  9  flQ  9  o 
M  9  9 


9 

U 

9 

B 

9 

U 


c 

o 

4J 

6  4J 
9  U 
B  G 
Oi  a 

->4  tM 

9 

D*  9 

H  B 


*0  9  0 

B  £  44 
9  44 

9 

*0  VI 
9  ^  "*4 
M  C  ^ 
9  O 
O  Dt 

9  c 

9  •  -*4 

U  *0 
9  9  9 

A  44  9 

9 

^  9 

^  ^  9 

9  ja  jb 

JS  44 
9  9 
JS  44 
9  44  u 

9  o 


B  >1 

44  *0  *99 

•«4  44  B 

9  JQ 

9 

O  B  U  U 

JB  O 

9 

9  9  9  o  a 

U  >%S 

0**0 

> 

•-4  U  44 

9 

B  9 

-»4 

9  *o  9  a  • 

£  6  «-4 

•»4  a 

9 

9  44  M  9  VI 

o  ^  « 

lO 

O 

*0  B  O  O  9 

O*  9  9 

9  > 

rH  • 

9  9  VI  M 

B  9  JS  B 

O  Vi 

a'o 

a  9  *M  M  9  9 

f>4  a 

•-I  9 

M  9 

9  44  3  0*44  44 

44  jQ  JS 

Qi 

9  C 

B  B  IM  o 

a  VI  9 

«-4  9 

o 

«M  -4  9  *0  9  9 

9  9  9  9 

«-4  9 

o  *o 

M  9  e  9  9  iM 

^  a  44  g 

< 

Z  B 

E  44  M  o 

CQ  9  a 

*o 

9 

9  a  9  B 

0  9  9 

c 

^  ja 

—  9  JS  9  JS  9 

^  O  ^  JS 

OI  9 

m  9 

^  ^  44  44  44  e 

OI  9  JQ  44 

*0  rM 
M 

*D  O 

o  a»  u  • 

us  e  0^  0) 

4-»  0)  u  ^ 

>1  >1  tt  c  ^ 

^  c  «  0) 

«  «M  4J  c 

«0  D«  4J  O 

0)  91  C  >1-^ 

4J  C  iH  Ii4  4J 

M  01  2  a 
o  ^  M  0) 

a  u  »  9  <  ^ 

tt  o  o 

c  a  u  0)  « 

«  •  JQ 
c  w  « 

O  4  ^  *D  <-4 

J3  U  U  C  ^ 

^  «  9  <Q 

^  1-4  O  £ 

M  «  0^  *9  Wi  Q 

«  M  «  **4 

JB  O  ^  4J  O  C 

«  IM  <-i  O  O 

0  «  01  XI  **4 

tt  iO  JJ  VI  Xi 

0  *0  0  0  0 

^  9  e  u  js  0 

o  0  a  tt  cu 

C  0 

£  0  0  >1XI  c 

0  £  0  C 

>  U  >  0  0 

0  XI  >  4B 

r-i  e  0  0  0  O 

O  ^  9 

4  *0  Q«  Qi  0 

0  a  e 

^  0  K  O  O  «M 

lA  JB  0  U  XI  O 


A  .  iiL 


0) 

u  0) 

9  00 

1 

S  SJ 

OO 

£  U 

i 

Qt  C 

4J 

fH 

9 

i 

M  9 

a 

u  0) 

H4 

•-I  £ 

R 

O  >1 

0) 

•H 

O  0£ 

o 

fH  00 

R 

m 

jC  « 

u 

O 

CQ  • 

R 

JS 

>  • 

K 

43 

00  f-l 

c 

£  9  M 

R 

n 

00  C  00 

9  01 

00 

00  *0  iH 

o 

00  9^  9  9 

R 

O  U 

0)  <0 

(5  £  £ 

R 

00 

JS  u  o 

(p 

oo 

*P  0)  O  £ 

44  • 

m  44  00 

H 

0) 

43  r-4 

0) 

10  00  0) 

10  M 

9  44  10  P-l  -p4 

R 

> 

*0  >1  10 

»  u 

> 

£  «  iM 

44 

>  X  1-19 

R 

e  c  c 

•p^ 

M  U  %  00  9 

U  9 

•Fi  9  *9  CP 

R 

00 

«  fi  o 

*0  43 

00 

«  O  00  *9 

o  a 

00  9  ^  C 

1 

o 

4J 

Q>  0> 

o 

O  44  0)  C  £ 

a  9 

0  9  9  -4 

CO  R 

U  G  9 

^  > 

iH 

00  O  9  0) 

00  M 

F-l  ki  9  U  44 

iJ  R 

a 

0>  O  *0 

9 

a 

C  O  > 

c 

Q«*f4  f^  9  M 

O  R 

M  • 

9  14 

K 

00  o  «  a 

to  *9 

X  M-i  a  >  9 

fifi  R 

0  9 

•*4  0)  M 

«M  O 

0) 

f4  <*4  44  S  >1 

u  o 

9  ^ 

H  R 

u 

M  <0  o 

9  4J 

O  M  00  o  C 

44  o 

9  U  ki  9 

Z  R 

CP  10 

•o 

M  o 

CP 

O  44  £  o  <0  • 

91 

CP  U  ••  *9  £ 

O  R 

a  u 

U  CQ 

e 

c  • 

44  o  9  00 

9 

con  44 

O  R 

*D  9 

9 

^  *0 

0)  00  0)  (M  0) 

£  C 

-*4  5  19 

H 

9  O  > 

iD  01 

JJ  9 

CPi-i  >  o  > 

44  -4 

44  s  £  <M 

O  R 

u  e 

N  ^ 

43 

M  *0 

e  o  0)  -P4 

M  ki  iH  H  O 

OS  R 

O  (P 

00 

M  4J 

o  c 

IH  00  >1  oo 

C  9 

O  O 

<  R 

a  u 

M  *0  O 

a  9 

0  «»£  O  <9  O 

•F4  £ 

a  iw  9 

N  R 

oo  ^ 

O  0)  ^ 

«  c 

W  Jj 

9  00  «  14  o  ^ 

00  9  o  •  00 

<  R 

C  M 

£  4J  a 

JB  O  • 

C  44 

*9  6  i  ^  £  a 

•9 

C  C  00  9 

X  R 

4  0} 

^  K 

00  >f 

9  9 

O  M  1  o  K 

9  f4 

9  O  0^44 

R 

S  0) 

9  O 

M  C 

M  «  «  9  9  0) 

oo  to 

U  C  C  9 

R 

•u  £ 

(0  e 

9  u  a 

44  S 

a  0)  ^  £ 

9  £ 

44  i3  -*4  ^  43 

R 

JJ 

^99 

t  M  tH  kl  44  CP 

OO 

44  44  O  44 

R 

00  -H 

0)  0)  c 

O  CP 

00  44 

O  C 

00 

00  -f4  9  Qt 

R 

9  9 

JC  CVi-*^ 

**4  OB  M 

0)  M4 

U  IM  ^  C 

9  OO 

9  P  kl  C 

R 

•H 

4-» 

£0  0) 

^  9 

10  00  44 

F-l  9 

F^  9  -*4 

R 

O  *0 

0)  u 

9  >  e 

O  ^ 

a  9  c  U 

U  p 

9  *9  to  -*4 

H 

>ijQ  O 

9 

•*4 

OO  00  >o  o 

•f4 

**4  9  CP*0 

R 

£  •«-» 

^  Q, 

00 

£  0> 

9  U  M  9  a 

£  00 

£  a  9«  9  9 

R 

0)  10 

C  ^  00 

o  o  e 

9  £ 

O  £  9  00 

9  O 

9  a  C  44  C 

R 

>  M 

O  f-H  c 

Z  ^  (0 

> 

Z  O  44  *9  W  C 

>  -1 

^  --4  -F^  9 

R 

0) 

10  a 

a 

44 

44  44  ^  M  to 

a 

9  >  ki  9 

R 

Cu 

^  JS  M 

^  K  c 

^  O 

^  to  9  M  10  )4 

X 

F—  9*  9  44  u 

R 

R 

H 

1 

R 

R 

R 

K 

so  o 

00 

»  9 

OS  C 

fH  e  £  o  9  44 

CM  9 

O  9  £  OO  44 

R 

H 

R 

R 

R 

R 

CO  R 

00 

O  R 

M 

Ofi  R 

u 

<  R 

9 

M  H 
<  ■ 

a 

to 

X  1 

1 

R 

R 

R 

R 

R 

R 

B 

• 

£ 

R 

R 

R 

R 

R 

X  R 

O  R 

M  H 

H  R 

<  R 

X  R 

H  R 

Qt  R 

O  R 

R 

R 

R 

R 

H 

1 

1 

I 

1 

1 

1 

ition, 
shall 
r  in 
lition. 

*o  • 

a  a 

B  44 

s  ^ 

a  a 

O  E 

M 

a 

M 

a  B 

a 

a  • 

a  *0 
u  a 

X  *0 

near 

eted, 
shall 
rned  at 
ing  the 
the 

fl 

1 

a  os 

44  a  9 

9 

a  M 

o 

44 

6 

a  a 
o 

M 

fH  3  > 

Cb  BO  44  M  O 

■ 

VI  a  a  E 

43  44 

e 

M  a 

B  fH 

O  44 

s  M  a  a  44 

1 

o  >  s  E 

a 

O  *D 

Q<  a 

•f4 

o 

o  o  M  a 

■ 

q,*f4  o  a 

^  E 

M  a 

M 

a 

a 

U  44  jQ  *0 

■ 

a  a  a 

F^  •f4 

44  *0 

M  a  • 

a 

a  M  o  a 

1 

BOM  •h 

a 

a 

o  a 

9 

a 

a  B  o  >1 

• 

to  9 

a  fh  a  a 

JB  M 

•o  a 

M 

O 

Oi*^ 

*f4  o  ^  a 

M  &  a  a 

a  o 

a  B 

a  B  a 

a  44 

9  44 

44  e  a  > 

tJ  ■ 

44  K  M 

> 

M-f^  b 

•o 

44  a  o  a  B 

O  1 

a  M  a  • 

a  a 

o  a 

O  44  **4 

a  a 

a  44 

a  ns  •F^  c  o 

OS  1 

a  -«4  a  a 

a  ^ 

B  M 

44  a  a 

B  a 

•a  s 

a  44  **4  o 

H  1 

X  44  a  M  a 

>  o 

a  a 

a  a  44 

a  a 

>0  a  N 

Z  1 

44  O  43  **4  o 

•f4  O 

M 

S  fH  B 

a  o 

S  9 

•O  B  u  a  cn 

o  ■ 

44  44  *«4 

a  44 

>1 

O  19  o 

A  £ 

cr 

a  o  o>  B 

U  1 

B  a  > 

o 

a  a 

44  o 

a 

a  ^  a 

1 

^  a  B  »  a 

F^  as 

XO  JB 

a  a 

44  U 

X9  a 

a  B  a 

Q  1 

9  o  a  *o 

CL  c 

44 

*0^0 

o  o 

> 

44  a  a  j» 

K  1 

*0  a 

X  -*4 

F-C 

44  •F4 

B  44 

44  **4 

o  >  44  a 

<  1 

a  M  >«£  as 

a  j£ 

^  a 

*0  F^ 

o  a 

<F4  a  cn  B 

M  I 

>1  a  M  O  B 

M 

a  a 

B  O  fH 

^  *o 

B  a 

C7«  n  a  a  a 

^  0 

O  43  M  44  ^ 

44  a 

JB 

a  44  a 

•-I  a 

a 

so  M  J3 

X  R 
■ 

F-i  44  a  a  o 

A.  n  rt  cs  Ft 

o  a 

a  >1 

44 

a  a 

F^  u 

•F4  F^  a  o  > 

E  »0 

0)  M  ki  ^  o 
O  O  0)  VI 

n  ^  o< 
C  «  01  o  I 
O  D^Ji£  0) 

a  c  o  f  E 
M  E  0)  fO 

0)  ^  BO  >  «-4 

Di  <0  44 

C  0> 

(0  O  JC  VI 

^  x:  c  44  o 


CO  c 
vt  o 
0)  c 
c 


c  » 
o 

O  >1 
— ^  B 

M  o 


BB  e  o» 
0»  O  tt 
>  3 

«#4  CO 
BO  VI  O 
O  O  44 

^  C  10 

Q|«pH 

H  m*o 

H  44  0) 
fM  O  -• 


0)  o>  s 

>  ji<  B 
-*4  (0  o 
BO  4J  c 

o 

^  0>  0) 
Qtua  44 
X  a 
09  ^  M 
^  fO 

«  a 

^JB  01 

m  a  CO 


JC  B 

a 

a 

CB  44 
VI  10 
0) 

E  *0 

-4  o> 

£1 


o 


o  a 
a  o 

M  01  > 
o>  e  <*4 
E  -4  « 

-4  M  o 

M  a  rH 

a  D>  a 

^  <0  X 

in  s  0) 


*D  a 

a  X  o 

O  0)  44 

a  <0 
VI  a  a 
a  a  > 

44  o  O 
44  X  E 

«<  a  a 
u 

fH 

^r-i  a 

SO  m  A 


a  a  a 
a  a 
a  u 
45  a  a 
44  a 

fh  a> 
O  B  B 
44  U  **4 
44 

a  a  a 
o  s  a 
c  a  F^ 
o  a  43 


M 

0 

>1 

«-t  0 

O 

0  9 

0  *0  VI  -4 

44 

0 
0  VI 

M  JS 

hi 

0  0  0 

a 

pH  MH 

0 

0  44 

*  H 

9  01*0  8  <D 

0 

O 

44 

JS 

41  < 

•pH  9  0  **4  0 

je  0 

0  0 

0  0 

0  U 

9 

M  -pH  U  M  M 

pH 

0  >1 

s 

0 

0  «M 

0  M  •PH  a  o 

0  0  43 

0  0 

0 

0  ^  *«■»  ^ 

44  «  O 

on  O  U  44  u 

43  •pH 

O  >  8 

M  0 

^  9  |ki  ^ 

0  44 

0  44  U  »  0  O 

M  44 

UH  J£ 

o 

0  9  H  00 

•p<  9  0  • 

8  0  0  0 

O  pH  0 

0  0  pH 

M  44 

•P4  <  f-l 

0  0  *0  0 

J3  VI  0  0 

MH  pH  9 

0  9  0 

Q*  O 

M  *0  ^ 

0  44  U  0 

9  0  9  O  43  0 

0  4Q 

•pH  8 

Cl«  0 

0  0  DC 

M  0  0.> 

0  0  9  41  > 

O  Z  8 

U  N 

0 

44  M  0  hi 

1  -*4<D-p4 

0  9  0  44  •pH 

9  0  0 

O  0  M 

*o 

0-^80 

44  0  9  0 

8  -pH  ^900 

-PH  O 

^  o»  O 

9  9 

8  9  M 

O  O  0  O 

44  N  44  o  9  O 

N  p- 

0 

10  • 
tt  n 
e  Q>  ^ 
o  >  c 
o  o> 

m  4J 

^  o  a 
tH  »H  o 
oil  o 

»  M 

o  m 

M  x^ 
O  <M 


«0  O  9  I 
0)  M  U 


e 


<0  Q  Oli  ■ 
^  0) 

Of  -«4  <0  < 


I  *0  0) 
M  4-1  C  O  > 

•  c 

•O  ^  CO 

c  ^  «  o 
«  u  o  ^  ^ 
«  o  c  a 
n  «M  o  o  M 


9  O 

o  0  o  fia 

u  u 

>  9  43 

44  •  O 

•p<  O  0  9 

0  MH 

0  H  9  -PH 

M  43 

0*0  O 

pH  pH  0 

pH  0  ^-pH  0 

9  9 

a  M  pH  44  u 

43  81 

M  O  O  0  VI 

81  N 

H  44  Z  pH  0 

<  s  0 

0  0  9  8 

••  a^ 

u  o«  s 

«  0 

—  O  pH  0  O 

0^  pH  8 

pH  43  <  u  a 

iH  M  ^ 

<-i  I  tt  a 
9  kJ  M 

i3  o  o  &a 

JZ  JS 

O  44  4J  «M 

«  O 
«  44 

f-4  9  »  n 
«H  O  M 
0  «  B  0 
4S  4i  M 

«  C  <0  « 
0  C  Z 
«  0 
0  0  44 

C  %  o 

•*4  o  fQ 
N  0  0  0 
0  M  44  44 

9t  I  0  9 
0  44  <*H  4J 
Z  C  **4  -*4 
0  44  44 
*9  9  0 
^009 

fM  M  >  1-4 


J3  0  0  ^  a 

0  <M  o  t-l  M 
0  8  0  0 

O  SI  z 
9  *0  «  •  0  Z 
0  9  iH  *0  44 

44  0  0  %<«4 

0  0  *D  0  ^ 

0  i3  0  14 
•a  U  O  O  0 

O  iH  -*4  44  9  • 
S  44  f4  U  0  -*4  0 

9  0  0  W  -*4  N  44 

8  9  z  0  44  0  e 

O  0  D  -4  o»  0 

9  44  9  0  01 

•*4  0  0  44  •»4  8  0 

8  *0  0  0 

>  0  U  0  DI 

0  Oi-*4  «M  0  8  9 

Z  9  0  .9  0  *«4 

H  O  «  44  0  44 

«4  iH  m  o  0 

o  a  0  0 

^  44  M  U  M  z  t-4 
ro  0  0  O  O  44  jQ 


0  8^ 
o»  ^ 

0  04  0 

8  ^9 

•  IQ 
0  9 

JS^  ig 
44 

44  e 

•o  0  o 

9  0  -*4 

9  (M  44 
O  0 

M  in  44 
0  OI  0 

91 

0  M-l  0 
0  O  > 

U 

0  0  IM 

o  o  • 

0  9  U 
Z  0  U  0 
H  44  0  44 
0  0  44 
^  0 
*9  U  8 


s.; 


0 
o» 

O  0 
U  M 

a  o 


0  8  0 
•o  a 

0  0  6 

8  44  0 

U 

0  0 
-O  O 

>  0  • 
-p4  0 
pH  0  44  <0 

0  O  9  U 

Z  P-l  0  0 
0  a44  M 
M  0  0 
0  0  .O  Z 

9  9 

O  mh  0  01 
■p^  O  9 

0  0i-p< 

-P4  U  9  GU 
>  O  -p^  Oi 
O  *0 
U  0  9  u 
a<  9  ^  44 

0  o 

^  M  9  «U 
in  44  o 


■1  ^  '  ■  .,y  :  \'T'  ' 


m 


■  « 

■  N 

>  ■ 

■  I 

■  I 

■  I 

I  I 

•  I 

■  CO  • 
1^1 

■  O  I 

■  OS  I 

•  h*  9 


>  Q  I 

■  OS  I 

■  <  I 

■  Ml 

■  <  « 

■  X  I 

■  I 

■  i 

■  ■ 

■  I 

■  I 

■  I 

■  I 

■  I 

I  ■ 

■  I 

«  I 


o 

<0  M  0 

*-•  JS 

«  2  ® 

O  JS 

«M  n  ^ 

n  • 

*o  *o  ^  E 
0  V  0 
•P  »  0  JC 
G  a  > 

5  « 

O  0«  B  0 
U  B  9^ 
CJ  *0 
0  0 

jQ  0  0  . 

S  BA 

A  XI  <*4 
O  N  O 

C  0  4J 

^  o> 

0  0  0  <0  • 
A  0  e  0 

0  >  N  . 
•^*0*^1 
0  0  0  U  ^ 

0  o  jie  o  ( 

>  ^  O  A  1 

Qt  O  XI 
0X^9^ 
OH  0  ^ 
•H  0  < 

Oi  XI  J 

2  «  ®  ®  * 

0  0  C 

S  > 

^  E  XI  0  c 
*H  a  B  5 

<  XI  ©  o  C 
jitf  0  ^ 
^  u  C 
0  0  E 
\o  0  A  a  a 


0  0  1-^ 

6  9  0 

H  A 

*0  0 

6 

•  00 
E  0 
V  >1-^ 

C  ki  XI  • 

LJ  o  M  0 

A  14  O  B 

■  BO  <-4 

■4  0  A  %  N 

3  >  A  XI  0 
S  6  9  44  Dt 
B  <  0  0 

=  A  B 

B  44 

)  0  •  0 
I  0  « 

B  0  0  O 

»  >  0  4J 

’  0  O  B 

I  XI  0  ^  ^ 

I  6  O 

1*2  *2 
S  Qi  B  M 
!  B  X  0  XI 

10  c 

^  44  0 

•H  O 
0  *-4  •© 

A  0  *9  0 
0  0  N 

44 

X  O  44  U 

0  ••4  0 

>1*0  XI  A 
O  X  O  XI 
•H  O  B  9 
04  O  0 

S  0  0  B 
01  X  A  9 


0  0  A 
A  0  44 

>  -4 
A  -4  ^ 

O  0 
COB 
^  0 
^  aA 

•-IMA 

0  0 


0 

X  0 

t:  ^ 

0  -4  B 

9  A 

0  0 

•X 

0  Oi 

•o 

0  0  *9 

0 

0  ^ 

B  -X 

01 JK 

A  O 

•X  9»  > 

B 

•X  0 

•H  0 

2  ®  9 

0  -x  X 

0  A 

•S  A 

Ol  >  a 

9 

0  A 

A 

0  o 
fi  B  *0 

O  fX 

0  A 

0  6 

X  0 

aA 

0 

0  A 

0X0 

A 

1  0 

0  A 

A  O 

o 

0  0 

o 

*-l  0 

a  6 

X  •«-«  • 

H  N  XI 
0  0 
Oi  X 

^  0  -*4 
9»  fi  44 


X  X  c  • 

0  B 
0  44  XI  O 
Ol  0  -«4 
0  44  **4  44 

OS  9  *0  U 
O  0 
A  0  XI 
^  44  44  O 
®  0  X 

^  »  0  a 


*o 

0  B 
A  0 

0  XI 
•X  A  0 
^  4J 
0  A 

A  A  o 

0  0  c 

A 

0  AiD 
0  B 
>  O  0 

0 

0  A 
0^0 
^  Qi^ 
Q*  3  44 
X 

0  0  Ot 
•o  B 


0  a 

X  O  0 
0AM 

C  0 

A 

0  A  « 

A  •P4  0 
6  >  91 
O  *0  • 

O  *0  -4  fo 

0  X  e 

X  A  0 
-•‘OX 
rs  A  0  C 
M  0  o  O 


■  CO  ■ 

■  O  I 

i  OS  i 

■  <  I 

■  Ml 
i  <  t 

■  X  I 

■  I 

■  ■ 

■  ■ 

■  I 

■  I 

■  I 

■  I 


-it . 

'  r-\ 


I 

I 

i 

I 

• 

I 

I 

■ 

• 

I 

I 

I 


a 

•  oa  a 
a  tj  a 
a  o  a 
a  ofi  a 
a  Fi  a 
a  z  a 
a  o  a 
a  o  a 
a  a 
a  Q  a 
a  ae  a 
a  <  a 
a  N  a 
a  <  a 
a  s  a 


a 

a 

a 

a 

a 

a 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 


n  *D  js 
C  C  0)  4-» 

®  JS 

«XI  o  ot 
O  A  3 

a  jC  o 
*D  CO  o  iH  U 
C  H  M  JS 

^  Qt  9  ^  • 

M  JS  01 

>1  CO  a  09  01  B 

w  O  C 

N 

&  tt  C  tt  IQ 

S>H  «  « 

•  »  -j  •  aa 

•■S  CD 

JZ  0>  0) 

9  **  9  ^  Q)  JZ 
JZ  Q  H  ^ 

»  Of  ^ 

^  JS  9  0) 
*H  *g  ^  •JZM 

•  0>  >a 

JS  Ji  <M  4J  «  (4 
CD  tt  O  ^ 
O  W  4J  tt 

n  a  01  o  IQ 

9  a  jc  JS  jj 
c  ai  9  jj  4j  o 
®  9  c 

N  M  a  a  o 
a  o  jc  a  ^ 

0»  JJ  pH  pH 

a  a  a  *9  -p4 

S  JB  a  o  a  ^ 
•M  a  o  4J 
a  ^  a  e 

*0  i-H  o  9» 

«n  c  c  >,  o-S 

M  a  9  JS  rH  a 


^  a 

•o  • 

a  «M  a 
c  o  c 
a 

a  a  M 

o  u  a 

C  Ok 

a  a  a 
jQ  4j  a 
a 

>1 

^  *o  c 
a  a 

JS  a 

«  a 

4J  O 
a  a  M 

M  MH 

a  >« 
c  ^  P-« 

c  a 
a  o 
■w  ^ 

C  <0  CM 

o  a  • 
o  JK  in 
o  ^ 
a  a^ 
a  a 
>  a  ^ 
•*4  »4  a 
a  a 

O  k4  «M 

^  o 
a  » 

K  ^in 
H  *0 

a  jj 
M  a 
o  a 
^  a  a 
^  a^ 


M  o 


a 


e  a  • 
a  o  « 
a*^  m 

o  >  w 

a 

***0  JJ 

a  a 
a  Oka 

M  C  kH 

a 

9  0^ 
u  9  a 
*o  f-l 

*M  o 
^  c 
^  a*^ 
a  I  JS 
a  a  jj 
JS  a-t 
u  a  » 


a  >1 


•  2 


JS 
«0  JJ 

a 

c  » 
a  *0 

4J  0} 

a  jQ 
JS 

a  9 
a  M 
o  o 
o  a 


*o 

-  -  ®  ® 
JS  e  *o  *0  a 

a  o  o  9 

a  «H  O  kM 
M  ^  ^  pH  a 

uj  a  9  ^ 

Ok  c  a 
a  o  *o 


a  kM  *o 
a  a 

>ijj 

«  C  JJ  • 

Ok  a  a 
e  a  e 

U  kl  **4 

<a  o  a  N 
o  a  a 
a  •»  Ok 
CO  a  a  a 
ajs  E 

a 

—  a  JJ  >1 
in  fH  o  e 
^  kM  c  a 


JS  ^ 

JJ  a 

JS 

a  a 

M 

o  6 
O  -M 
^  M 

kM  a 
o 

a  >f 

S  «-H 
•P4  Ok 
N  O 
a  M 

Ok  JJ 

a 

X  c 


M  > 


OkpH  pH  O  9  a  o 
n  a  a  o  js  -h 
■M  £  okp^  JS  JJ  a 

at  Ok  a  o 

9  a  kM  a<H 
c  pH  fM  <0  a  a 

JS  o  a  *  *M  o  K 

a  JS  9  a  a  • 

9  <M  I  s  o<  s  c 

Moaok-MO'oa 

^  G  pH  o  C  jid 

•DO  a  a  a 
M  a  a  kM  *o  JJ 
o  a  o  a 

^  o  14  c  >1 M  a 
B  a  a  9  >ip4-*h  ^ 
2  S  *;  s  jc  fa 
o  o  a  a  e  Ok  JJ 

M  o  »  as  a 
JZ  CM  p-l  O  •  9 

C  kM  fa  M  G  E 

Ok  o  o  *o  O  -M 

e  **4  c  JS  M  a 

‘3ji-^a*jJac 

J£  9  pH  B  O  O 

M  «M  B  ^90  >1-M 
a  o  pH  -p4  4J  pH  4J 

a  a  ID  o  «o  o»  9 
a  pje  o  a  o  a 
I  a  cn  o  a  a  M  o 
c  *0  m  u  JJ  a 

Oa<HrHkMO*p4M 

cE^aoaca 


M 

a 


a 

a 


o  o 

a  a 

JS  a 

Ok 
pH  'O 
pH 

a  M 

£  JJ 

a  M 
a 
a  o 
a 

pH  a 
O  JS  • 
^  JJ  *o 
a 

pH  e  a 

^93 

JS 

M  JJ  a 

*D  a 

M  > 

•M  a 

'H  JJ  09 

<  a  o 

E  -H 

a  fa 

M 

pH  *0  a 


a 

a 

M  Ok  M 

a  c  9 
a--  »o 
Oph  a 

M  pH  a 

fap4  o 
Emm 
M  *0  0« 


Ok 

c 


V*-  ^ 


I 


I 


1 

m 

o 

VI 

c 

B 

1 

«  S  0)  M  fH  ^ 

B 

44 

B 

o 

1 

0)  n  M  o  **4  ^ 

i-l  *3 

B 

B 

VI 

1 

MDItO  M  ««IM« 

^  B 

B  VI  43  >f 

44 

B 

t 

10  o  0  9  %IM  £ 

O  B 

B  *3  *3 

£  B  O  44 

U 

o 

> 

1 

^  ^  is  (0  M  m 

4J 

JS  B  B  • 

VI 

44  ^  B 

B 

o 

1 

>^4J  £  4J  tt  o  e 

B 

B  <3  O  44 

B 

>^JZ  44 

>1 

■ 

c  Q  0)0-*^09tfic 

B  ^  B 

£ 

B  B  9  B 

B 

6 

Qi 

1 

10  O  Q|*0  M  a*^  B 

O 

B  •  O  B 

B  44 

<-H  45  B 

44 

•0* 

B 

■ 

O  B  to  M  4J  -*4 

^  4J 

C  B  pH  B  44 

43  O 

44  B 

B 

44 

■ 

Bt  TlOStO  «(0^ 

B 

OB  Xi 

4S  OB 

B 

B 

1 

•*4  Z  vH  6  ^ 

•  *0 

U  s  ^  z 

M  VI 

B  B  M  B 

pH 

VI 

1 

er»i-^  n  o  o  M  --4  <*4 

m 

44  B-O  lA 

^  O 

B  3 

B 

u 

1 

OBf-IQI^  -«4BM 

p-l  o 

B  M  44 

B 

44  B 

B 

O 

CO  1 

6<H30t  •OU«<D 

M  B44  o  C 

45  B 

tt  tH  B  O 

43  44 

U  1 

OB«MM^O*OM 

OB  B 

B  M 

B  B  M  44 

B 

B 

VI 

O  1 

*0  B  O  <0  O  O 

**  *o 

Of  B  *0  £  43 

O 

B  9  O 

43 

o 

fiS  1 

CO  O  £  B  O  B  Z 

B  B 

O  B  B  44  44 

3»44 

• 

44  •O 

B 

44  *3 

H  1 

O  6  JJ  3  <-l  <M 

B 

44  a 

c  u 

B 

B  C  44  B 

U 

B 

Z  1 

JQ  0)  B  B  a  -u 

9»  B  B  B  B 

•P4  B 

O  B  VI 

B 

B 

9 

O  1 

M  B  *0  B  M  U  • 

B 

C  Z  >4  <3  B 

M  »H 

B 

C  *p4  ^  * 

Xi 

6 

U  1 

4J  oomoobb 

a  44 

44  B  B 

pH  f4 

B 

O  44  a  9  3 

44 

B 

B 

1 

0fH4i*0  0Btt0  0in 

•3  Qi  O  <-i 

•H  O 

B 

B  3*  B 

O  44 

B 

• 

Q  1 

B**4  BO  3  6  >  > 

B 

B  C  B  43 

M  U 

B  U  B  B  -H 

B 

B 

M 

as  1 

4J  ^9  B  o  ««i« 

S  B 

0  a  44  B 

•3 

44 

43  B  44  U  «H 

•3 

a  B 

<  I 

p^B  Qi04J  B-4J3 

^  B 

44 

B 

a  B  pH 

6  pH 

3» 

M  1 

^3-PMOOunOJB 

B  B  44  B 

M  B 

9 

44  o  B  B  B 

B 

p4 

44 

9 

<  1 

B  *  O  ua  B  O 

44  4J 

*3  O  43  B  O 

f4  9  *3 

O  U  44 

•04 

o 

B 

Z  1 

JB  *D  B  B  >  O  Oi«^  B 

e  B 

B  <D 

B  B  B  B 

B 

u 

c 

1 

BOosnoo^K 

»  4S 

B  ^  ^  B  O 

B 

•H  *3 

»*3 

VI 

1 

•U  <0  B  VI  Z  o 

44 

B  ^  ^  e 

B  >4  B 

^  43  >i-p< 

B 

pH 

o 

1 

D>  B  M  £  B  O 

•o 

0»-<  B 

O  43 

^  B  44  B  O 

14 

u 

1-4 

1 

B  B  4J  O  OB 

B  B 

C  VI  £  44  c 

U 

43 

B  -H  -Pf  JC  > 

D 

o 

B 

B 

1 

•P4IHB44BB  •iSB 

a  ^ 

VI  B  B  -p4 

44  *0 

U 

43  »  44  O 

45 

B 

1 

^  A  JS  B  V4  Di  O 

M  o 

M  B 

B 

9 

B  44 

p-i 

B 

B 

44 

1 

.H  4J'OMBBOp-I 

O  J5 

pH  U  31  >1 44 

44  ^ 

B 

•P4  *3  *3  O 

)-4 

VI 

B 

1 

BBZ-p44JO«m 

^  C  43  3 

B  ^ 

6  i3  B  B  44 

•P4 

B 

B 

1 

Vi«DBB  4iBBB 

U  »3 

M  B  43 

9  O 

B  1  *3  B 

VI 

3 

B 

31 

1 

QBB**4p-4  .p4-p<-p4 

B  B 

O  JQ  ^  IP 

a  u 

B 

Z  pH  -4  B 

O 

9 

O 

6 

1 

B  *-4  e  B  B  *0 

Of  *3 

•H  B  B 

44 

C 

pH  >  44 

B 

B  pH 

1 

VI  O  B  B  B  M 

B 

4J  ^  ^  IH 

e 

B 

•P4  O  U  i-H 

U 

> 

1 

^^JSKOU3BBO 

B  O 

^  O  u  o  O 

^  o 

O 

^  VI  VI  O  B 

114 

B 

O 

1 

rsi  B*-^B4^4J  U  4J 

m  C  O  ^  43 

«  u 

a 

in  *3  a  »  ^ 

in 

o 

Oi 

6 

n  *D 

9 

1 

fQ  ^  Of 

44  O 

1 

«  J=  >  • 

ox  a 

1 

W  H  O  «0 

X  44  6  c 

1 

9  3  B  9 

44  -f4  O  O 

1 

G  O  •  U 

fH  o-I 

^  44 

« 

o  o»  e  o*  (0 

10 

B  44  O 

■ 

^  «  o  c 

u  u 

o  E  <0  ^ 

■ 

B  9  O' 

*0  44 

u  X 

H 

O  01  O  4-»  o  C 

9 

O'  o  o  o 

R 

u  4J  ja  ,o 

«  o 

C  44  M  u 

R 

tM  CO  «  ^ 

OB* 

•F4  44  o 

R 

«H  O  CO  (H 

M  *0 

44  O  44  *0 

R 

*0  ^ 

9  0  0 

CO  f-l  o  o 

R 

9^9  M 

F^  £  M 

o  ax  CO 

CO  R 

>  -P<  j-  0)  ^  *D 

**4  44  O 

M  CO 

iJ  R 

O  M  tt  44  i-l 

Rl  44 

0X0 

O  R 

B  *0  9^^  9 

44  B  a 

O  X  CO  M 

OS  R 

iJ  9  U  JS 

-F^  O 

X  X  10  o 

^  R 

O'  •»  C  *0  4J 

>4  U 

B 

Z  R 

C  M  0)  O 

o  *o 

f4  e  10 

O  R 

9  B  9  G 

^  O  (0 

^  o  o 

U  R 

9  ^  a  c  x: 

o  o-^ 

9  X  B 

R 

i3  4^  -*4  4J  £ 

a  fo 

X  M  X  O 

O  R 

0  9  AJ 

•-I  M 

CO  O  X 

Qfi  R 

9  B  0*'0  S 

44  a  o 

O  X 

<  R 

•^  9  9  9  9  9 

o  > 

B  O  X  O' 

M  R 

O  JZ 

o  o 

O  f-4  -f4 

<  R 

o  M  «  >  0) 

44  ua  a 

X  o  *o  o 

X  R 

F-C  4-»  O  0-1  I-I 

B 

a  X  o  M 

R 

j=  a  >1  o 

O  0-1  rH 

M  44 

R 

U  9  AJ  ^  JS 

>  o4  -F^ 

-10  9  0 

R 

•o  o  o  ^  a 

O  10  44 

^  X  o 

R 

M  (0.  a^ 

X  B 

•*^  X  o  o 

R 

«  O  *0  <0  O  K 

O  CO  9 

u  ax 

R 

BE  9 

43 

*0  X 

R 

C  O'  O  44  c 

44  09  C 

O  S  O 

R 

OB  O  O 

fH  O 

0  0*0 

R 

X  ^x:  B  o 

B  O  <*4 

X  e  X  (0 

R 

X  <-l  o  4.>  JC 

i-4  U  44 

H  0  a  E  > 

R 

o4  tH  (0  44 

44  -F^ 

X  -4 

R 

O  *0  O 

B  CO 

X  o  o  o 

R 

M  o  c  o  o 

F^  O  O 

—  O  X  U  o 

R 

*0  44  «  *0  44 

»  u  a 

O'  X  X  a  u 

a 

X 

a 

o 

• 

a  B 

X 

a  O' 

0 

o 

9 

*o  c 

X 

a 

o 

X 

B  -F^ 

M 

X 

•f4 

•-I  a  fh 

o 

0 

s 

X 

O  X  f-4 

X 

a 

o 

a  • 

O  -FH 

*0 

F-C 

B  *a 

X  U  VI 

F^ 

u 

o 

9 

o  o 

a  -*4  *0 

f4 

o 

o 

X 

O  *0 

o 

a 

» 

a 

M 

M  X  o 

X 

o  a 

fH  X  fH 

a 

a 

a 

a 

X  9 

— «  -F^ 

B 

• 

•H 

O' 

VI  X  X 

a 

O 

X  ^ 

X 

•o  a  » 

o 

X  o 

O'  M 

o 

VI 

X 

-4  o 

M 

9  O 

o  VI  w 

a 

a 

»  X 

*o 

O 

X  o 

VI 

B  »0 

X  M  N 

•o 

o  • 

O  O' 

Ik 

o  o 

O  -4 

0 

a  O' 

B  C 

B 

VI 

*o  ^ 

•0 

O  B 

O  *-4 

O  • 

o  o 

fh  a 

a 

•F^ 

•o  *o 

•«H  a 

O'  > 

o  a  VI 

o 

X  *0 

a 

X  o 

VI  O 

X  O  X 

B  a 

o  o 

9  B 

a  o 

iH  c 

0  o 

X  pH 

M  -4 

«-4 

X  o  o 

u 

E  ^ 

O  X 

o 

ox  o 

o 

a 

^  *0 

a 

a  X 

a 

^  o 

fH  O 

o  ^ 

o 

O'  u 

O'  3  X 

a  > 

fH  f-4 

pH  6  O 

B 

o* 

X  o 

B  a 

O  ^ 

fH  -*4 

•F4 

O  pH 

a  u 

•F4 

X  a 

a  14  X 

*o 

a 

a 

X 

X 

X  a  D 

a 

>«**H 

O'  a 

o  a 

fh  a 

a  9 

o 

B  X 

c  a 

-4 

-<  X 

fH 

a  B 

•f4 

*0 

••4  *0 

BOO 

o 

a  VI 

X  o 

U  VI 

O  U 

o  X  a 

e  o 

» *o 

Q  a 

£  O 

X 

o  a 

a 

c 

N 

O  X 

H 

o 

H  M 

o 

a 

fH  X 

o 

o 

F-»  X 

^  X 

Fi-h  -F^ 

o  X 

•f4 

S  X 

CM  X  B 

u  o 

^  X 

iH  a 

^  a 

fH  J  o 

X  c 

rn  a 

0 

0  • 

JS 

0  4S 

9 

9^0 

ja 

44  O  B 

c 

B 

--4  X  9 

0) 

IM 

e  a 

> 

iH 

o 

0 

01 

fO 

>1 

6*0 

JS  • 

»o 

0 

>1 

(0  O) 

6  6 

*0  0  ^ 

• 

ja 

B 

O  9 

O  iH 

*o 

tt 

O 

o  a  0 

9 

*2 

or  M 

TJ  U 

44  U  X4 

Di 

$ 

D^-«4 

9 

B  9  0 

e 

U  tM 

B  9 

-Mae 

« 

« 

« 

f-i 

B 

4J 

9 

JS  o 

M  O* 

*0  0  0 

m 

O  u 

a  B 

9  XS  G 

0) 

o 

44  44 

ia 

9 

U  IM 

0  0 

M  0 

JQ 

O  9 

ua 

0  14 

*j 

• 

A 

0 

0  O  4S 

o 

^  >1 

9 

•H 

B  M-l  44 

c 

9  •O 

M 

•P4  *^4 

«  e 

^  01 

0  O 

0  » 

J=  o 

O  4J 

JB  «M 

0  *D 

•-I 

a 

9 

0 

43  0  *D 

« 

» 

O 

•o 

e  0 

4S 

9  M 

ns  o 

0  0 

^  4B 

« 

01  3 

0) 

0  U 

^  0  O 

9 

»o 

cr»-^ 

0  0  B 

n 

*o  a 

0  *0 

•O  9 

X  «-l  9 

M 

O  B 

^  tr 

0  o  a 

0) 

U  U 

W  0  • 

.B 

6 

XI  a 

4-1  M  D> 

0  0 

u 

^  *0 

U  B 

a  B  4a 

u 

fO  >< 

M  0 

0  U  *p4 

0 

Ol» 

O  »D 

< 

U  0  4J 

o 

m 

O 

4a  0 

>it-4 

01 

9 

e  0 

^  0 

—  9  ^ 

^  S  4= 

m 

^  n 

tn  u 

to  c  ja 

1^  O  0 

>1 


*9  o 

a 

0  •  B  44 

a 

44 

0  9»  0 

9  0 

0 

0 

PC  *9 

0  4S 

jb 

U 

4S  0  0 

44 

4J 

O  *9 

44  44  0  c 

fi 

• 

0 

0  >  U 

O  44 

o  ^ 

%»o 

44  0  -Pi  9 

u  o 

44  0 

0  B 

a*H  0  44 

•P4 

44  0 

0  JQ  O  0 

M 

•a  u 

6  44 

Cl  pH  U 

44  0 

0  0 

0  44 

K  M-t  a 

9  -O 

Dl  0 

0  O  M  >1 

U  B 

i  0 

0  B 

0  pH 

•p4 

0  B 

9 

*9  *9  0 

0  0 

44 

0  B  9)44 

4a  B 

0  0 

6  44 

*9960 

0 

••4  <M 

0  O  '*4 

«H  14 

0  JS 

44  0 

O  X  B  *9 

4a 

0  ^ 

pH  -H  0 

0  0 

44 

0 

44  0  E  • 

XZ  4S 

^  0 

»H  0 

0X660 

0  44 

«-l  9 

4a  4a 

43  0  0  -*i  C 

0  ^ 

6  M  ^pi 

*o  Oi 

4S  B 

fH  0  N 

u  c 

0  O 

0  ^ 

fH  0  pH  ^  0 

o 

O 

0  0 

0  £  fH  O) 

u  *o 

9  1 

>  JB 

4S  44  0  pH  0 

0 

0  B 

•M  0  • 

0  ^  B 

Oi  o 

^  O 

0  0 

B  %  0 

B  ^ 

O  B 

O  ^44 

0  9»X  *9 

••4 

JB 

•H  0  -P4 

0  C  0  0 

44  0 

4B 

a  0  0 

fH  *9  N 

0  14 

•O  44 

X  iH 

O  0  *9  0 

C  O 

0  -p4 

0  O  44 

,C  VI  0  W  U 

O  «M 

na  » 

4S  0 

O  O  O 

44  0  • 

0 

O  0 

O  IM  pH  44  4S 

0  .Q  0 

O  u 

Z  *9  ^ 

Z  0  44 

O  Oi 

iJ  0 

0  4a 

0  X  B  9 

^  ki 

rH 

•9 

.Q  0  O  0 

0  0 

*H 

^00 

F-^  44  44 

^  9  JZ 

^  o 

»  O  4S 

fH  O  «M  0  B 

CO  u  o 

9%  U 

iH  •"!  44 

fH  44  <  TJ  0 

CQ 

Q 

OS 

< 

< 

X 


>1  0  *0 

10-^  w 

^  VI  0 

m 

0  44  0 

JB 

•o  0 

9 

1  0  O' 

• 

*0  •"!  C 

n  44 

C  0) 

C  CO 

0  44 

0  « 

0  >t  <0 

0>  CO  c  0> 

44  ua 

«  ^  0  jB 

u 

•«4  0)  44  44  • 

0  0 

^  *0  «  CO 

C  JS 

^  1  *0  0  c 

C  4J 

^  44  0 

0 

8  CO  4S  -*4 

U  D) 

>  44  a  44 

a 

«0  M  U  CO 

•0 

u  0)  »  0  *0 

M  U 

0  44  44  c 

0 

0  C  *D  C  01 

U  «M 

-H  0>  0  S 

9  1  tt  u  a 

01 

e  44  9  0 

e  u 

VI  ^  0 

0 

4J  0  9  9 

44  IM 

CO  JB  VI  CO  VI 

CO  « 

C  CO  «  JS 

C  JZ 

0  «  CO 

0 

44  VI  DB 

44  *0 

«  0  a  «  M 

01  01 

*0  CO  u  01 

*D  44 

CO  U  **4  u 

0 

C  VI  44  9 

^  « 

Q>  0  9V  0  44 

a 

JB  44  c  fl  0 

<  CD 

2  0  <*4  VI  CO 

c 

9  44  Qt%4 

C  CO  9 

^  c  CO  ttl  c 

tn  9 

^  0  I-I  JB  CO 

fH  0  43  44  a 

41  jj 

H  O  10 
O  *0 


00  C 

4J  a  0)  o 

10  £  ^ 

Qi4->  4J 

<0  ^  o  • 

U  V  0)*0  «  V 

JQ  C  U  M 

Di  o  o  a 

e  fh  ^  o  *0  c 

iH  «  o 

•M  «  0>  O  JJ 

tt  ^  >1  e  j:  9 

10  tt  M  jj  *0 


A  a  w  «  c  «-( 

«  9  C  rH 

«  o  o  o 

0)  ^  o«  » 

Dt  O  tt  O  c 

C  jC  *0  *D 

*0  4J  U 
<U  O  «  C  o 

O  ^JCJS--*  o 
0»  *D  O  o 

C  M  0  CL  cii> 

c  o  <u  tM  c 
o  u  ^  o  « 

o  «  *D  4J 

9  *0  C  10 

c  e  0)  c  0)  c 

4f  ^  n  o  o 

JS  4J  ^  JJ 

X  m  ^  9  Q>  0) 

C  U  £  C7t«0 
O  0)  4^  u 

^  JZ  <0  0) 

r<^  0)  4J  ki  £  .c 
^  *0  O  O  U  4J 


CO 

iJ 

o 

fie 


o 


o 


o 

oe 

< 

< 

X 


^  ^  JQ 

c  o 

9  c  e  jc 

M  9 

*0 

«  *0  M 

O  O  k4  o 

iS  M  O  «M 

*»  o 
«  >1 
D>X  9k’0 
C  4i  S  10 

•*4  -^0) 

M  O  <U  M 

4J  IQ 

«M  C  C 

JJ  o 

kl  X  4J 

O  Di  Q>  to 
tM  3  *D  -*4 
O 

10  U  0)  o 
ki  ^  X  to 
O  4J  i-t 
XI  01  o 
<0  JQ  O 

C  XI  D) 

o  XI  e 
-W  o  -o 

O  C  0)  X 
Q  X  XI 
^  O  >1 
*H  OJ  M 

^  10  XI  01 
CD  X  XI  > 

r-l  to  «  O 


• 

01 

TJ  o 
0)  c 
c  « 

ImI  XI 
^  «  CB 
«-l  ^ 

«  *o 
01 

«J3  Of 


10 

o 


*0 

0» 

XI  X)  40 
40 


O  ^  40 

•C  ^  to 

«  40 
JB  40 

to  « 

o 

tM  40  4J 

O  o 

u  *0 

D>  40  0) 
B  V4 

u  0) 
ki  01  *o 

Wl 

tM  C  O 
40 

®  *0  *9 
JB  C 
XI  0»  40 
JS 

O  XI  XJ 

•M  to 

c  n 

M  "W 

O  A 

to 

ki  e  0} 

a*  o  JB 

CO  XI 
kl 

0)  i« 
^  Q<  O 


XI  «  to 

s  ^  ® 

9  -p4 

n  40 
*0  to  a 
«  X  o> 

M  M 

•m  c 

<M  o  0) 
to  c 
V  ki  O 
J3  01 
Q«  O 

XI  C  • 

o  >1  C 
C  M  *0  O 
®  c 

IH  >  40  X> 

^  o  to 

40  o»  o 

JS  4J  o  o 
a  to  c  ^ 
U5  to 

XI  XI  XI  OB 

to  n  9 

to  C  -*^1  o 

^  *0  kl 

a  10  01 

4J  Of  a% 

kl  IM  c 

^  01  40  40 

CM  O  to  *□ 


o 

JS 

IM 

XI 

O 

XI 

01 

to  to 

CO 

9  40 

3 

iH 

M  JQ 

9 

•M 

CO  O 

10 

XI 

JS 

9 

CO 

Ut 

or 

to 

c 

c 

^  M 

o 

s  a 

1 

Xi 

9  9 

40 

C  9 

kl 

O  Xi 

9 

9 

a 

<  C 

o  •• 

1 

tt 

1  S 

9>^ 

iJ 

C  CO 

<  in 

-M  C 

z 

XI  a^ 

O  CO 

to  -M 

M  XI 

to  a 

CO  to 

fM 

CO 

JB  91 

o  ^  • 

C 

Z  i)  ^ 

M  10 

Z  91  C 

<  o 

X  C  91 

•M 

<  O-^ 

•M 

Z  ^  CO 

o 

m  IM 

9 

9) 

C 

iM 

U3 

■M 

• 

X 

9 

to  XI 

M 

Xi 

9  O 

to 

9 

M  C 

e  pH 

40 

Xi  40 

pH 

•M 

9  ^ 

*9  40 

to  XI  iM 

C 

pH  9  40 

to  Xi 

XI 

m  JS 

to 

kl 

*H  9 

9 

O 

*9  ja 

pH  »9 

JS 

9  XI 

9  9 

9 

9»»M  40 

B  Xi 

IM  • 

coo* 

91  9 

o  ja  ^ 

•M  O 

O  XJ 

*-t  c  to 

9  Of 

O 

O  O  pH  c 

9  £ 

kl  “P^  iM  91 

9i  9 

9  9 

Qi  Xi  f-l  >P4 

C  ^ 

O  kl  CO 

kl  9 

<  9  *0 

Xi  pH 

9  JS 

1  CU  91 

9  pH 

9  XI 

1  9  to  B 

to  to 

»J  B  -PI 

p4  JS 

<  O 

<  -M  C  Xi 

jQ  9 

1  XI 

Z  0  9 

1 

C9  9  CO 

IM  9 

iJ  kl 

IH  -c  9  pH 

O  9»  • 

9!  O 

Z  Xi  pH  ^ 

9  9 

Z  -H 

Xi 

9  pH  Xi 

C9  M 

X  91  9  9 

*9  IM  c 

►H  a 

<  B  -H 

O  -H 

CO 

JS  n 

O  *9  O 

9 

^  Z  Z  9 

C  Qt 

H  XI 

o  o 

9  9 

CO  9 

^  Xi  *0 

JB  9 

<  C 

U  pH  9  9 

H  9  9 

1-3  -H 

^009 

C  9 

x  a 

<  IM  ^  9 

9»  o 

o 

^  CO  to 


X 

a 

ec 

< 

< 

X 


CO 


01 

u  u 

S  9 

a  01*9 
O  C  01 

»4-.i4  o 

a  kl  o 


B  kl 


K-l  IM  Q« 


o* 

©  9  © 

N 

«  c 

^  C  JQ 

© 

© 

R 

cn 

o  w 

tt  © 

© 

a* 

© 

R 

c 

fO  ©  o 

©  JS 

9 

U  ft4 

©  VI 

R 

CO 

©  JB  44 

G  44 

o  « 

9  © 

R 

CO 

c  © 

©  ©  44 

■P4 

M  <0 

JS 

o 

R 

0) 

©  ^ 

M  ^  O  © 

fh  8 

o  c 

6  O 

©  © 

R 

u 

£  c 

o  ©  -^ 

O 

©  9  u  © 

c  a 

R 

o 

<u  o 

J3  0  i3  M 

CO 

D»  C 

O  ©  --4 

©  © 

R 

U  (Q 

o 

<  X  O  © 

C 

c  »o 

44  ja  *9 

M  o 

R 

c 

u 

©  44  44  CO 

•«4 

•*4  ©  VI 

© 

44 

R 

©  ^ 

© 

© 

JB  O  ©  U 

•o  •CJ 

1-4  9  9 

M  pH  pH 

K  O' 

R 

©  © 

C 

•  44  *o  e  e  © 

©  © 

•O  C  *0 

©  P^  © 

©  c 

H 

©  © 

O  tt 

44  C 

©  44 

a  ^ 

•O  44 

•H 

R 

a 

•H  CO 

p-4 

o  8  ©*o^  u 

O 

©  44  © 

c  »  c 

8  44 

09  H 

8  4J 

O  © 

j:  o  CO 

© 

JS  c  © 

9  © 

O  tt 

iJ  R 

o  © 

> 

CO  ©  M  9  ©  ©  © 

©  e 

O  M  JB  « 

w  © 

O  R 

u 

*D 

C 

44  C  SJS 

45  c 

©  O  © 

44  pH  •P4 

44  ^ 

OS  R 

»o 

©  M 

•*4 

©  **4  *D  44 

44  o 

JB  © 

o  u 

jQ 

H  R 

©  © 

M  O 

•O  JB  ©  M  ©  CO 

o 

44  -P^  © 

©  VI  O 

© 

SB  R 

JJ 

©  44  »0  X  c  ^ 

^  © 

•O  44 

44  © 

a  o 

O  R 

^  © 

© 

44  44 

© 

©  44  O 

44 

CO  ©  44  C 

© 

U  R 

o 

tt 

©  • 

©  g  ©  44  44 

©  *o 

C  ©  tt 

O  O  44 

o  u 

R 

o  a  © 

©  O  © 

U  44  44  ©  C 

© 

-H  JJ 

u  c 

44 

O  R 

JB 

o 

M  M  a 

CO-H  ©  O  ©  ©  9 

^  >1 

• 

>  © 

tt  © 

CO  o 

OS  R 

«  © 

u 

e  44  i3  «o  ^ 

JQ  <-f 

© 

^  pH 

tt  > 

c  © 

<  R 

© 

^  ©  N 

<W4 

©  i9  C 

© 

o 

o 

©  •  ©  -p4  ^ 

M  R 

JS 

•H  © 

^  1-4  a  c  o 

©  44 

M 

>  ©  44 

U  8  Vi 

44  © 

<  R 

O 

M 

©  o  o» 

© 

^  p-l  VI  -*4  ©  **4 

© 

9 

B  JS 

CO  VI  a  tt 

X  R 

©  -1 

© 

JB  4i  © 

8 

©  ©  9  ©  45  44 

O 

-H  a  •© 

o  o 

©  «M 

R 

©  © 

o> 

©  8 

JB  X  O  8  44-P4 

c  »o 

© 

© 

U  44  o  pH  -H 

R 

<c 

c 

e 

©  ©  ©  ©  B 

.P4  © 

tt  ©  > 

a  tt  44  J3 

O 

©  © 

4»  8 

© 

o 

u  o 

CO 

U  8  VI 

e  ©  o 

44 

»o 

© 

> 

©  © 

©  ©  44 

•P4 

^  §  © 

O  >  8  V4  44  >0 

O  Oh 

c 

©  CM 

u  c 

C  JS  «H 

«H  -H  ^ 

■p^  O  ©  © 

44 

VI 

o  o 

p4  • 

© 

©  o 

O  44  >H  *D  U4 

o 

44  a  pH  9  JS 

VI 

O 

©  44 

M  VO 

o 

Ql— ^  -H  ©  © 

o 

vj  o  Cu 

©  O  ©  JS  *D  © 

44  U 

■H 

VI 

pH 

44 

44  0  JS  44 

©  ja 

U  pH  C  O  *P4 

O  -PN 

VI 

©  © 

o  ^ 

Q< 

©  o 

U  44  ©  O 

©  • 

44  a* 

©  a  C  ©  ©  pH 

©  u 

cu 

Ql  44 

z 

X 

JB  © 

©  © 

O  *0 

M4  pH  C 

Q*  K  O  O  M  JQ 

pH  44 

• 

O'  c 

44 

© 

H  C 

C  J£  ©  C 

M  © 

1©  pH  -p^ 

O  ©  ©  V4  ©  © 

©  O  *0 

© 

© 

C 

C  0  c  c 

9  Vi 

©  Vi 

V4  Qi  >  44 

© 

© 

-H  O 

--  © 

c 

—  o 

0  ©-*4  o 

O 

^  J5  -p^ 

— «  IM  ©  Qi  ©  © 

MH  pH 

© 

in 

VO  «M 

© 

r*  o 

0  -O  p4  o 

©  U-l 

00  ©  MH 

pH  o  a  ©  ©  © 

O  © 

9 

lightening  detector  to  detect  and 
re  the  probability  of  lightning  or 
ve  static  electrical  discharges  shall 


•o 
e 

3  e 
<  to  a  3 
«  e 

^  e  e  e 
CN  s  E  ^ 


tt  ^ 


e 

fh  a 

03 

•o 

03  a  0= 

a  a 

C 

e 

Ufa 

f4 

e  F^ 

> 

3  a 

F^  M4 

44  fH 

o  ** 

a  4J  <a 

•F^  O 

44  a 

4-» 

u  m 

C7)  3  e 

u 

•F4  j: 

e 

a 

0»  C  03  > 

*0  4J 

M  a 

*o 

C  O 

e 

c  » 

*o  • 

e  e 

•F^  Otf  ^  W 

O'  e 

o  a 

o  e 

A 

«o  o  e  Q< 

C  'M 

•F4  a  c 

TJ  e 

m 

a  a  a  a 

•Fl 

44  o 

M 

fH  O 

o  a  o  a 

*0  IB 

a  <^4 

>  e 

fH  o 

fH  Oi 

3  in 

M  a  44 

o 

e  F^  . 

w  u  c 

fH 

03  c  a 

M  0» 

JS  JJ 

e  e  3  a 

o  c 

•f4  o  u 

CU  6 

nee 

>  03  a 

C  -F^ 

>  •F4  e 

03  to 

•F4  ^  4J 

•F<  o: 

44  a 

Q)  4J 

e  F-i 

a  «M  >4  a 

w  4J 

tM  a  o 

J3  to 

c  o  ^ 

o  c 

o  u 

e 

4J 

*o  a  O' 

•u  » 

9  9 

fH  f-I 

F-i  e 

a  c  c 

c 

c  ao: 

•H  U3 

M 

K  a  M  -f4 

e  *o 

O  O  44 

e 

at  9 

9  o  C 

g  9 

•*4 

J5  O 

c  ^ 

u 

0*4J 

44  O'  O' 

to  JJ 

-p4  a  g 

B  u  3 

•F4  a 

a  c  c 

M  «  o 

o  e  c  03 

3  u 

•*4  fM  <*4 

e  n 

F^  w 

Wl  Q«>f4 

cr  e 

44  44  M 

c  to 

M-l  03  «M 

»u  a  a  >1 

e  Qs 

*f4  «  O 

a>  0} 

a  Oijs 

o 

C  a  44 

o 

^  e  e 

9  to 

•F4  ^  F4 

a  o 

e  M  o 

a  ^  *o 

9  9* 

^  c  • 

e 

9  -u  c 

3  a  *o  e 

N  03  e 

O  0  *o 

C7» 

9 

<M  e  e  >1 

•F4  fH 

44  »o  E  e 

C 

U  ^ 

e  K  a  o  • 

C  44  0 

9  £ 

o 

>p4  <*4  a 

U  O  3  U  c 

a  o  £ 

14  F^  M  a 

c 

«M  E 

03  JJ  o 

•C  c 

O  f4  o  •FH 

M  to 

«M  M  *0 

F^  e  a  *Fi 

V  TJ 

f4  O  M4  f4 

e  4J 

3  e 

M  >««Q  a 

e  *H  e 

14  M  03 

2  C 

CO  a  e 

<4^  *o  a 

£  F^  *0 

o«  44  c  a 

tH 

ajj  u 

a  a 

c  a  44 

O 

0  a 

^  E  o  e  o 

F-.J3  o 

-F  o  M  a 

fh  a 

fh  4J  a 

fh  e  c  ^  fh 

F-i  a  F^ 

^  o  a  e 

CO 

o 


< 

N 

< 


TJ 

f4 

a 

C 

O' 

fO  o 

*o  c  e 

a 

c 

C  M 

e  -FH  VI 

•Fl 

a  44 

N  a 

c 

a 

c 

-f4  f4 

o 

9 

44 

c  o 

>4  e  cjt 

-f4  J£ 

9 

c 

o  o 

o  c  c 

a  0 

JC 

e 

•F4 

jC  C  •F4 

a  o 

E 

44  a 

44  O  44 

3  M 

9 

Qt 

a  O' 

3  a  a 

O  1 

a 

«f4 

u  a 

a  M  a 

C  >1 

3 

3 

03  E 

c  e  fh 

O  fH 

O 

cr 

•F4  a 

3  Q.JQ 

U  «M 

X 

fia 

>  *0 

e 

• 

e 

• 

• 

*D 

e 

M4 

O' 

•f4 

I  I 

I  H 


■ 

0 

M 

%  01 

i 

•D  i= 

*0  6  3 

©  • 

© 

■ 

0) 

9  0  0 

>  *3  © 

o 

©43  © 

■ 

c 

M  M  CU 

a  ©  © 

44  c 

•*4  44  IM 

1 

^  c 

o 

<M 

43  O  C7V 

a 

M  a 

1 

fi 

>1 

A 

(H 

©  a  *0 

•3 

43  VM  © 

1 

M 

A 

*o  • 

43  ©  M  **4 

©  ^ 

©  o 

■ 

d)  *0 

c  a»  3 

44  ©  44  M 

3 

*3  © 

1 

4J  0) 

9 

01  44  u 

©k  ^ 

O  44 

©  <D 

1 

O  *0 

A 

10 

0  U  M 

>1  M  ©  M 

f-l  c 

M  ©  a 

H 

•O  3 

*o 

A 

43  V  3 

43  a  43  © 

^  3 

©  *3  e 

■ 

r-i 

C  ^ 

88 

c  o 

x:  u 

a 

43  • 

1 

<P  o 

10  ^ 

a  e  88 

9  0^ 

44 

44  a  a  4i< 

i 

A  C 

<0 

88 

mo  • 

*3  ^  *3 

©  a 

O  ©  M 

CO  i 

^43 

C 

43  O  M  e 

a  fM  a  © 

43  a 

©MO 

ij  1 

cn  CO 

O 

m  9  9 

e  M  43  *3 

•H  • 

*3^33 

o  ■ 

^  *o 

c 

44^  >  a 

a  a  o 

44  43  C 

C  44 

oe  1 

«  c 

88 

44  • 

a  *0  o  o 

©  *H 

o  © 

a  ©  © 

E-»  1 

iS  <0 

•a  c 

10 

a  cu 

43  44  a  Ou 

C  ©  > 

6  43  £ 

Z  1 

tt 

u  o 

44 

*H  ©  *0 

a  ©  M 

43 

O  44  44 

O  ■ 

4J 

o 

9 

jQ  43  M  © 

^  43  c  © 

^  44  ©V 

O  M 

U  i 

0)  o 

U 

M 

O  J£ 

i-l  44  C 

iH 

O  VM  <3  £ 

i 

D  A 

0)  <0 

Oi  • 

M  1-4  o 

a  ^3 

a  v-i  a 

M  6  44 

Q  1 

c  a 

MM* 

M  U 

©  ^  ©  o 

43  © 

43  O  **4 

c  a  **^ 

oe  1 

10 

A  iH 

o  o 

44  «  c  ^ 

©  C  *-t  M 

a 

VM  3  3 

JS 

0) 

44  L> 

«4  43  -M 

*H  O 

a  M 

0  0  6 

M  ■ 

tt  o 

o«>  c 

c 

a  a  4B  © 

c  e  <  (M 

©  ©  a 

*3  O  orv 

<  1 

(0 

c  c 

9 

O  43 

O  M 

BMC 

©  «M  C 

X  1 

•o  0) 

•*4  «M  o 

A 

>*9  m 

^  ©  © 

o  a  3v 

©  *0  44  -M 

« 

M  O  88 

*0  44 

*H  c  S 

44  44  •  •© 

©  ^ 

O  ©  a  *3 

1 

»D  »M 

O  M 

c 

©  --^  M 

u  ©  *3  a 

M  ©  © 

©  >  © 

i 

(0  o 

4i  cn  01 

9  O 

44  ^  ©1  © 

©•336 

©  43 

>M  a  a  © 

1 

c  Qi 

44 

a  B  43 

Si  *3 

Di44  C 

Q|  U  O  0 

i 

«  0) 

C 

88 

**^  ov-*<  a 

a  O  O  43 

M 

©MO 

a 

o  o 

O  4J  *0 

»o  *0 

>0  c  44 

C  44  M  D 

M  o  a 

©  ©  M 

a 

a  c 

• 

B  9  9 

M  o 

©  -*4  ©  © 

©4  M 

©  44  © 

©  ©  a 

a 

(0 

08 

M  -*4 

O  43 

i  M  ©  © 

M  K  © 

43  iM 

O  i3  VM 

a 

0  >  rQ 

9  Q4«m 

U  68 

i  -H  ^  43 

C  ©  ©  © 

44  C  L> 

o  o  © 

a 

JC  'Q 

u 

X  M 

0) 

^  «M  43  u 

<44  © 

O  M 

U  M  M 

a 

E-*  <0 

o 

H  0)  ^ 

as  a 

44 

a  c 

3  ^ 

*H  ©  o 

a 

u 

44  fO 

M 

©  © 

©  ©  *3 

44  ^ 

a  o  vw 

a 

c 

a> 

^  C  3 

^  3 

^43  43  3 

©  c 

^  ©  < 

^45  a  © 

a 

M 

ir>  -*4  o* 

VO  VM 

rH  44  44  © 

OI  ^  43  © 

muz 

^  a  VM  43 

■ 
s 

I 
i 

■ 

■ 

■ 

■ 

■ 

■ 

« 

■  CO  I 

•  u  ■ 

■  O  I 

■  OS  I 

■  I 

a  2  • 
a  o  ■ 
a  u  I 
a  I 
a  Q  I 
a  os  I 
a  <  ■ 
ant 


I 

■ 

I 

■ 

I 

I 

I 

I 

i 

■ 

I 

a 

I 

a 


s  a 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 


^  o 

'M  JC 
U  O 
01 

*o  ®  ^ 
c  o»»o 
a  u  G 
m  3 
*o  JS  o 

®  O  «M 

c  » 
c 
to 

JG  G  Of 
O  U 

®  Q  <*4 

J9  U  «M 
Of  IQ 
^  Qi-^ 

-H  a 
«  Of 
JS  JS  to 

tt  4J 


M 

O 

«M  M 

® 

10 

•o  c 

M  0)  IQ 

«  la  «o 
a  o 
cnjs  0) 

®  4J  JS 
4-t 

4  ^ 

n  a  B 
®  o 

at  ^  ^ 
a  ® 
o  •» 

ki  « 

Qi  (0  w 

®  o 
®  ®  2 
•O  >1 
O  ® 
>  JC 

o  a4J 
^  B 
a  ®  o 
•o 


« 

A 


®  *W  Q 

.o 

;§i"‘g'£' 

»  C  k|  IQ 
4J  ®  »o  a 
S  p  4J  ^  S  IQ 

®  Q  O  ^  0)  4 
M  «  IQ  o  O  1 

^  i-H  K  0)  t 

^•O  JUJU  Of  G  I 


>1 

U  M 
«  ® 
tt  C7» 
**  tt  C 
Qi  ®  ®  B 

®  O  *0 

U  4i  ® 

M  C  ® 
®  4M  JS 
O  G  4J 
®  ® 

C  <0  ®  c 
o  u 
*0  0  0 
N  1-4  C 

®  m 

B  B 

®  s 

^  ®  B 

4S  ®  U 
B  B 
JC  O  ^ 

«  ®  JB 
>  4J  B 
JB  O  JZ 

u  a  >%m 

Q  ®  fH 
»  CAC 
O  M 
MO  o 
®  jj  >D  2 
•C  C 
•M  >1  B  O 
O  M  JZ 
B  ® 

O  B  U 
2  B  -«  o  • 
®  «M  to  ® 
Ob  c 
—  ®  *^4  o  O 
^  G  a  t9 


B  ® 

«  «  ® 

B  ®  Of 

S  ®  ^*0  fH 

O  «  -4  fH  W  ^ 

M  ^  C  9  B 

4J  -4  ®  O  ^  ^ 

OM  0»S  « 

®  B  C  M  «»«M  » 

isTJJlS®®®* 

5"g®5oaoj* 

3  ®  »0  •»  S'®  5 

i2S«52S®®** 
'M9®bcj3b®0 
-  ®  *o  O  *0 

ft  ^  2  »  0  M  >4 

®®3^ 

«  ®  ®jSF4ja 
^JS  ®  ^  jQ  Q  in 

2  "JS  •  Cf 

S  Mt  ®  ^  O  ^  c 

^  ®  f4  B  4i  O  Jtf 
VjBCBBB®® 

g2®*_g'  £» 

w  fc*  B  B  C  2 

OBM®^^ 

S  m  -  t'  ^  Ol  «  B 
•Q®B0  CCI49 

^^a®  B^^o 

(M®0{-  •  C«MU 

m  <tt  2  ®  ®  ®  ^  O' 

®  ®  O  M  4J  S  C 

^MJS  ®-p4lM  ®  O  B 

t^B4JV4<MBMB*D 


*®  >1 
®  ®  B 
^  M  fi  9 

4«#  -4  Q 

<M  B  % 

^  lO  *0  B  ®  14  c 

o  ®  e  -4  >  o  ^ 

B  M  B  B-*4  o 

M  -*4  B  U  f4 

•M  'M  e  ®  o  ®  jQ 

M  B-f* 

®  *2  -M  a  B  •. 

ft  ■  iJ  2  > 
o  9  IM  ®  ® 

M  ao  JC  2 

®  _  ®  OIJS-F4  » 

*0  Ta  JQ  e  ^ 

B  ®  «n  ^ 

B  0'f4  W  ^4J  Q) 

M  ^  -4  iO  3 

®  B  B  M4  V4  o  e 

^  JC  £  ®  B  9 
O  B  M  N  o» 

B  c  a 

B  e  ®  F4  jB 

*2  ®  8  B  B  ® 

*  «  T*  ®  *-• 

B  M  •  B  »  -4 

^  o  a*D  4J  (u 

2*  M  ®  e  >1  a 

B  'M  B  4j  ®  ja  ^ 

®  ®  B  a  e 

B  C  B  ®  *D 

^  ®  fH  M  ®  ®  • 

®><joa>4CM 

•®4  ®  ®  O  4J  -4 

OB  ki  VI  E  m 

2  0®  O  O 

*2  ®  ®  ®  M  U  £ 

aF4  f4  -4  ®  4J 

^KOOOOjC*^ 

^  ®£JC  JCjQ  »  ^ 


a 

a 

a 

a 

a 

a 

a 

a 

a  B 

2  a  ® 

o  a  ui 

K  a  -4 

<  a  IM 

ao  a  B 

<  a  ” 

2  a  s 


a 

a 

a 

a 

a 

a 

a 

a 

2  a 

O  a 
a 

(4  a 

<  a 

2  a 

2  a 

St  * 

O  a 
a 
a 
a 
a 
a 


■  I 
•  I 
«  I 

■  ■ 

■  ■ 

'Mlxo  I 

-  h3  > 

■  o  ■ 

■  OS  ■ 

■  HI 

■  2  I 

■  O  I 

■  U  » 

■  I 

■  Q  I 
I  «  I 

:s: 

■  I 

■  I 

■  I 

■  I 

■  ■ 

■  I 

■  I 

I  I 

■  I 

■  I 

I  ■ 

■  I 
I  I 

■  I 

i  I 

■  I 

■  I 

>  I 

>  I 

■  I 

■  I 
I  ■ 

■  I 

■  I 

■  I 

■  I 

■  09  I 

■  Q  I 

■  fifi  ■ 

■  <  I 

■  Ml 

■  <  I 

■  X  I 

■  I 

■  I 
I  I 


J3 

4J  >« 

•O  ® 

9  -tJ 
Qi  m 
B  C  •• 

«  o  ^ 
^  4J  m 
9  o 
«  *D 

9  4J 

0^9  o 
MA  9 
9  M 

JB  Qi 


O  M 

44  iH 

«  o 

9  a 

*0  x:  ki 

o 

O  Q  O 

w  ^ 

44  kl 

n  o 

44  « 

O  44 

«  *0 

^  10 

■<^  14  O 

2  O  JC 

44  4J 

^99 

mss 

2  91 

•-*  C 

I  ^  9  to 

9  9  JS 
X  UQ  4i 

9 

9  *0 
O'  >  O 
G  9  > 
JS  O 
M  ki 

Una 

*2  •  Q, 

OiiH  9 

o 

MJS  9 
O  10 

•O  JS 

«  9 

O'  tt  M 
C  tt  0) 

O'  B  Q 
O'  10 

U 

jO 

9 

%  01*0 
O'^  £  9 
G  ^  jj  9 
^  4J  O 

^  e  ki  o 

D  o  VI 

a 

u  *0  *o 
•o  o  o»  e 

4J  (0 

O  4J  9  O 
2  C 
B  O 
M  4J  kl 

®  «  o 
%o  a-o  ^ 


■  2  I 

■  O  I 

■  I 

■  HI 

■  <  I 

■  2  I 

■  2  I 

■  a*  I 

■  o  I 

■  I 

:  j;-  j  ; 

!a£aarjia:t>j-- 


::  i  \ 


Gnj-nRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW6d*88-C-OOOl' 

Post  Office  8oxT 
Point  Pleasant.  WV  2S550 
(304)  675-7050 


Serial  Letter  No.  89-170 


April  24,  1989 


Resident  Engineer 

D.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 

Attention;  Mr.  Ronald  C.  Harris 

Subject;  Payment  for  Sill  Excavation 
Change  item  No.  103 


Gentlemen: 

specification  Section  2F-6,  Paragraoh  732  4.- 

statement,  mad.  by  o„n  ,.b„  |,n|  at'a'M.;c“lJ, 

1°  “?  Pttltlon  that 

ClJ«e''59!°“  *'*'®  contract  in  accordance  with  Contract 


An  Equal  Opportunity  Employer 


/  2 


GnLnRnCO N STR U CTO RS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  OACW69-88-C-0001 

Post  Office  BoxT 
Point  Pleasant.  WV  25550 
(304)  675-7050 


certifies  that  this  claim  is  made  in  good 
^  supporting  data  is  accurate  and  complete  to  the  best 
of  the  Contractor  s  knowledge  and  belief;  and  that  the  amount 

believes  Contract  adjustment  for  which  the  Contractor 

believes  that  the  Government  is  liable.  '-tat-tot 

Sincerely, 


David  E.  Urban 
Project  Manager 


OEU:BMP:mm 


An  Equal  Opportunity  Employer 


CONTRACT  UACW69-88-C-0001" 

Post  Office  BoxT 
Point  Pleasant,  VW  25550 
(304)  675-7050 


Serial  Letter  No.  89-241 


June  24,  1989 


- -  a  liCCSi. 

D.S.  Army  Corps  of  Engineers 
Huntington  District 
P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention;  Mr.  Ronald  C.  Harris 

Subject:  Preliminary  Cleanup 
Change  Item  I0i 

Gentlemen : 

s!  Jlsl  serl.1  t.ttet  Bo.  89-1.1 

The  above  tefeteoMd  suttaJee. 

Of  cleanup  was  completed.  w»^itten  before  any  substantial  amount 

pettoriing  prelim W^olianip. 

ionoXll  '“"•I'iT.tloo  ehould  b.  given  to  tb. 

Identified.  Removal  of  loose  and  drummy  rock  can  be 

final  cleanup  operatioL  ^  drummy  rock  is  part  of  the 

from  the  in  place  and/or  weathered  rock  etc. 

^  removals  which  are  aboJrjhe  in  follows  that 

part  of  final  cleanup.  — ^  ^  surface  are  not 


An  Equal  Opportunity  Employer 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 


C)  The  bid  quantity  for  preliminary  cleanup  is  78,000  sq.  yd 
whereas  the  bid  quantity  for  final  cleanup  is  71,000  sq  yd 
It  is  very  obvious  that  the  Government  intended  that  all  areas 
which  required  final  cleanup  would  also  require  preliminary 
cleanup,  glr  Constructors  relied  on  this  representation  when 
submitting  our  bid  proposal. 


our  position  on  this  matter  was  recently  illustrated  at  monolith  R- 
37.  By  Serial  Letter  No.  717,  the  Corps  of  Engineers  directed  that 
no  preliminary  cleanup  was  necessary.  During  the  supposedly  final 
cleanup,  we  were  directed  to  perform  further  excavation. 


In  summary,  it  is  our  position  that  preliminary  cleanup  has  been 
performed  at  all  areas  where  final  cleanup  has  been  performed.  These 

requested  for  the  pay  period  ending  June  25, 
1989  and  in  subsequent  estimates  as  the  work  is  performed. 


Please  contact  us  if  you  have  any  questions,  comments  or  opposite 
opinions. 


Sincerely, 

David  Ee  Urban 
Project  Manager 


OED:la 


Post  Office  Box  T 
Point  Pleasant.  WV  25550 
(304)  675-7050 

Serial  Letter  No.  90-270 


October  4,  1990 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Pre-Drainage  Well  System 
Modification  A00031 
Change  Item  No.  53 


Gentlemen: 


executed  original  Modification  A00031  for  the  above 

Sincerely, 


Robert  L.  Portley 
Project  Manager 


RLP:LKA:kh 

Enclosure 


An  Equal  Opportunity  Employer 


October  30,  1990 


DACW69-88-C-0001 


Post  Office  Box  T 
Point  Pleasant.  WV  25550 


(304)  675-7050 


Serial  Letter  No.  90-290 


Resident  Engineer 

U*S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Contract  Progress  Payment  No.  72 
Payment  Ending:  October  27,  1990 


Gentlemen: 


Transmitted  herewith  is  our  documentation 
or  Bid  Item  work  performed  through  October 


for  Contract 
27,  1990. 


Progress  Payment 


The  total  amount  due  the  Contractor  is  $3,395,745.92. 


Off  Bia 

addlSon'  air'  revised  to  match  the  oovetnment^i  quantities”"’!^ 

additional  oosM  Hsultlna  fS!  for  any  and  all 

encountered  to  date.  These  ouantitv^r^H^^^^^  amount  of  incompetent  rock 

etpedite  the  pr“e';inrorth“  aarfSturf^ror^r'  « 

do  these  revisions  signify  acknowledamern-  payments.  in  no  way 

Government -s  quantit^I^cLp^S^f  agreement  with  the 


Sincere ly. 


Robert  L.  Portley 
Project  Manager 


RLPiMLGskh 


Enclosures 


An  Equal  Opportunity  Employer 


November  13,  1990 


■  DUA  I 

Point  Pleasant,  VW  25550 
(304)  675-7050 


Serial  Letter  No.  90-302 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention;  Mr.  Ronald  C.  Harris 

Subject:  Contract  Progress  Payment  No.  73 

Payment  Ending:  November  10,  1990 

Gentlemen; 


Transmitted  herewith  is  our  documeni-a-f* i  ^ 

of  Bid  Item  work  performed  through  Novembe^  Progress  Payment 

The  total  amount  due  the  Contractor  is  $2,724,175.80. 

"P:;tianrCeLnt«,^L^J  J?e?2S“5%Jno 

Treatment"  have  been  revised  to  match  thf°c  '  "Dental 

addition,  all  masrSoSc^t?f  qu?n?U?es''Jef?ecr"nea^  ’  ^  ^ 

GLR  Constructors  reserves  the  riqht  to  dui-qm^^  ^  measurements, 

additional  costs  resultiL  from  fhl  Pursue  payment  for  any  and  all 
encountered  to  date.  These  ouanti:-v*r°^*^*^®  amount  of  incompetent  rock 
expedite  the  processing  of  this  and^futur^^^°"®  "*®‘^®  solely  to 

do  these  revisions  sig?i?5  Ictoojredlminro?^®^^®®®  payments.  m  no  way 
Government -s  quantities  cLpjSej  ^^reement  with  the 

Sincerely, 


Robert  L.  l^ortley 
Project  Manager 


RLP;MLG;kh 


Enclosures 


An  Equal  Opportunity  Employer 


November  27,  1990 


Post  Office  Box  T 

Point  Pleasant,  WV  25550 

(304)675-7050 

Serial  Letter  No,  90-305 


Resident  Engineer 

U#S.  Army  Corps  of  Engineers 

Huntington  District 

P.0,  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Contract  Progress  Payment  No.  74 

Payment  Ending:  November  24,  1990 


Gentlemen: 

Transmitted  herewith  is  our  documentation  for  Contract  Progress  Payment 
Of  Bid  Item  work  performed  through  November  24,  1990.  ^ 

The  total  amount  due  the  Contractor  is  $1,898,627.55. 

"Slurry  Trench  Cut-off  Walls",  Bid  Item 
Cement",  Bid  Item  270  "Pozzolan",  and  Bid  Item  18  "Dental 
Treatment  have  been  revised  to  match  the  Government's  quantities.  In 

concrete  quantities  reflect  "neat  line"  measurements, 
reserves  the  right  to  pursue  payment  for  any  and  all 
additional  costs  resulting  from  the  excessive  amount  of  incompetent  rock 
enco^tered  to  date.  These  quantity  reductions  have  been  made  solely  to 
expedite  the  processing  of  this  and  future  progress  payments.  in  no  way 
do  these  revisions  signify  acknowledgment  of  agreement  with  the 
Government's  quantities  completed  to  date. 

Sincerely, 


Robert  L.  Portley 
Project  Manager 

RLP:MLG:kh 

Enclosures 


An  Equal  Opportunity  Employer 


April  9,  1990 


GLR  CONSTRUCTORS 
P.  O.  Box  T 

Pt.  Pleasant,  WV  25550 
Attn:  Jim  Valentine 


APk  1  u  19905 

Received 


m  GSSIFFiN 

Corporation 

3450  Calumot  Avenue  . 

P.O.  Box  604 
Hammond,  IN  46320 
21 9-931-1662 
312-374-5255  Chicago 


Plam 


Gentlemen? 


Gallipolis  Lock  &  Dam  Replacement 


re£e“Sed*pJ^jec“^  describe  our  dewatering  pUn  for  the  above 
SCOPE  .V 

525.^tl"Se°^op"l“ro^^tg7^«!^•°"  elevation 

jetting  method  for  installation.  The  wells 
etalled  for  P?o?^SSr;gSSt°Ji^‘S;e?^‘Je?a?Sir" 

bottreSr^^ihS  iS5i''S^Je  ’  iSS'inJS  ^“rdSLg"f“  * 

The  wells  on  the  river  side  will  have  their  own  seoarat,  fUe 

o>e  iSdiidrwiirhtw  t 

g~w«e?S’?he“!viir  transport  the 

poler:ea?Src^?S?a?co«e%Zr  SLfSurra»insrdaM- 

rainDroSf**%?^'^S’^-"^®''®*“"®  vise.  The  starter  bones^wlll^be 
pump!  Th;  cabWUl““®  nJ/a!*^ 


Transmittal  No.  523B  -item  5 
Response  to  Questions 

1)  Encroachment  of  layout  on 

minimized,  by  the  deletion  of  cell^a^f^^ 
work.  .The  encroachment  on  the  D/s\lu^ 

7  IS  .indicated  on  the  layout  drawing!  ® 

per  the 

’  ich"“15p“e°er«  J|“"e“°e  cell,  a  thru 

•Che.,,  for  the,,- 

4)  A  well  has  been  added  at  th^ 

ee  e>>e  aown,tre.„  .„a  of  the  alhe. 

5}  Dikes  shall  be  construct r,« 

accordance  with  SpecificatioJ 
6)  Acknowledged. 


TRANSMITTAL  NO.  52.3B 
CONTRACT  NO.  DACW69-88- C-CCO J 

COMMENT  SHEET 


b. 


The  contractor's  plan  for  the  construction  of  cells  1  throuoh 
7  IS  approved  subject  to  the  following;  ^nrough 

a.  Satisfactory  perf ormance  must  be  achieved. 

that  the  contractor  has  fulfilled  his 
responsibility  of  coordinating  the  construction  of  cell= 
8  through  19  with  this  plan  and  that  no  problems  exist' 
The  contractor  should  precede  to  submit  his  plan  for  the 
construction  of  cells  8  through  19  as  soon  as  possible. 

This  work  shall  be  performed  in  the  October-November  time 

Octobe^^and^^r®'^  K^'  contractor.  While  the  months  of 

1  historically  low  flow  months, 

there  is  also  a  high  potential  for  catastrophic  flood 

the"^r  frame.  It  is  assumed  that 

the  contractor  has  properly  analyzed  this  risk  and 

Howevlr'^  Jh®  appropriate  precautions. 

However,  the  government  shall  not  be  liable  for  any 

event*®  downstream  cells  due  to  a  flood 


c . 


d. 


ICS  V 


w  w  t  ■  w  1  dU.  UL.'  I 


evaluated  the  effects  of  the  encroachment  on  the 

the"®!dd®‘I!-'’^“?‘  the  contractor  is  assuming 

failure  in  the  event  of  a 

heJr  K  government  shall  not  be 

held  liable  should  any  damage  occur  due 
encroachment  on  the  downstream  plug. 


to  the 


The  contractor 
workplace  is  his 
prepared  to  stop 
failure  of  this 
imminent . 


is  reminded  that  the  safety  of  the 
responsiblity  and  as  such  he  should  be 
work  on  the  downstream  cells  should 
dewatering  and  dike  system  appear 


/3  -  ^-S7 


“v^mllitolis  locks  hepu^ent 


January  7,  1990 


Constructors 

«tNT 


^NIHACT  DACW69-88  C-000~ 

Post  Office  Box  T 

Point  Pleasant.  WV  25550 

(304)675-7050 

Serial  Letter  No.  91-002 


Resident  Engineer 

Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  wv  25502-0009 


Attention : 


Mr.  Ronald  C.  Harris 


Subject : 


Gentlemen: 


Contract 

Payment 


Progress  Payment  No. 
Ending:  December  29, 


76 

1990 


Transmitted  herewith  is  onr- 

Bid  Item  work  performed  througroece^e^^fg^'^^gJa!^  Progress  Payment 
The  total  amount  flue  the  Contractor  re  ?1,508,5U.38.’ 

ntU  _  .... 


GLR  Constructors^?eJer?ls^th‘^”^”^^^^®®  reflect^^^eat  line"”^^^^®® * 

Governe,enfs  quantitlle  cLpJSed  the 

Sincerely, 


Robert  L.  Port ley 
Project  Manager 

RLP;MLG:kh 


^nclos  ures 


An  Equal  Opportunity  Employer 


GnlriRn  CONSTRUCTORS 


GALLIPOUS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 

Point  Pleasant.  WV  25550 

(304)675-7050 


Serial  Letter  No.  91-020 


January  30,  1991 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 

Attention:  Mr.  Ronald  C.  Harris 

Subject:  October  1990  NAS  Update 

Special  Clause  18 


Gentlemen: 

Reference  is  made  to  the  Government's  Serial  Letter  No  1508  dated 
January  18,  1991,  and  to  GLR  Constructors  Serial  Letter  No.  91-003 
dated  January  9,  1991.  Pursuant  to  the  Government's  request,  the 
following  explanation  is  offered  as  to  the  incorporation  of  logic 
revisions  to  the  October  1990  NAS  Update. 

The  logic  revisions  for  the  activity  for  sill  construction  was 
revised  for  several  reasons: 

1)  The  activity  for  sill  erection  previously  encompassed  the 
construction  of  all  miter  gate  sills,  emergency  gate  sills,  and 
maintenance  bulkhead  sills  and  provided  virtually  no  parallel  to 
related  construction  activities  i.e.  gate  erection. 

2)  The  downstream  sills  were  completed  in  May  of  1990.  The 
upstream  sills  have  yet  to  begin  and  therefore  a  substantial  lapse 
in  the  overall  activity  duration  results  in  a  false  indication  of 
actual  construction  duration. 

3)  The  emergency  gate  sills  have  little  correlation  to  the 
construction  of  the  upstream  miter  gate  and  maintenance  bulkhead 
sills.  Because  the  network  is  limited  in  the  number  of  schedule 
activities,  only  new  activities  were  developed  for  the  construction 
of  the  emergency  gate  sills  since  these  sills  involve  the  greatest 
amount  of  work.  The  upstream  miter  gate  erection  durations  were 
extended  to  encompass  the  construction  of  the  associated  sills 
thereby  avoiding  additional  activities.  No  schedule  activities 
exist  in  reference  to  the  maintenance  bulkheads  due  to  the 
restriction  of  schedule  activities. 


An  Equal  Opportunity  Employer 


_  GntnRn  CONSTRUCTorc 

GALLIROLIb  LOCKS  REPUChMENT 


GONTRACT''uACWB9-88-C-000r 

Post  Office  Box  T 

Point  Pleasant.  WV  25S^n 
{304)  675-7050 


The  revisions  to  the 

Sh5;n'i;°ES,*;„“Sb^“^5fj«SO^J«Port  »«  Pr<.g„„,  .hio^  „iil  b. 

"  ill i 

Concrete  #8  to  nt«  I^/S  Guidewlll  J^renii^' ' 

Additional  title  revisions  ^ 

5ja^5»o  ...0.  Vbbbb 


sincerely, 


Robert  L.  Portley 
Project  Manager 


An  Equal  Opporluntly  Employei 


GriLriRr.  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRAGT  nArWRQ.An.r 


Posl  Office  BoxT 

Point  Pleasant,  WV  25550 

(304)675-7050 


Serial  Letter  No,  91-026 


February  12,  1991 


Resident  Engineer 

U.S.  Arriy  Corps  of  Engineers 

Huntington  District 

P.O,  Box  9 

Apple  Grove,  WV  25502-0009 


Attention;  Mr.  Ronald  C.  Harris 

Subject:  Subcontractors  Certificate  of  Insurance 

Gentlemen: 

Enclosed  is  an  updated  Certificate  of  Insurance  for  our  Subcontractor, 
Griffin  Dewatering  Corporation. 

If  you  have  any  questions  about  this  certificate,  please  contact  Gary 
Olerud  in  our  office. 


Sincerely, 


Robert  L.  Portley 
Project  Manager 

RLP;GAO:ls 

enclosure 


An  Equal  Opporlunily  Employef 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 

Point  Pleasant.  WV  25550 

(304)675-7050 

Serial  Letter  No.  91-280 


August  14,  1991 


Resident  Engineer 

U,S.  Army  Corps  of  Engineers 

Huntington  District 

P. 0  .  Box  9 

Apple  Grove,  VV  25502-0009 


Attention:  Mr.  Des  Goyal 

Subject:  Drilling  of  Veep  Holes 

Change  Item  No.  272  (VECP) 


Gen  t lemen : 

Per  Contract  Specification  Section  2V ,  weep  holes  are  to  be  drilled  with 
rotary  type  equipment  but  no  core  recovery  is  required.  Additionally, 
the  weep  holes  are  to  be  thoroughly  cleaned  by  flushing  with  water  and 
compressed  air  and  kept  clean  and  plugged  until  the  Contracting  Officer 
directs  the  removal  of  the  plugs. 

GLR  Constructors  contends  that,  since  the  weep  holes  require  cleaning 
after  drilling,  percussion  in  lieu  of  rotary  type  equipment  can  be 
utilized.  Also,  during  operation  of  the  locks,  the  weep  holes  will 
eventually  become  filled  with  silt,  etc. 

Therefore,  we  are  pleased  to  submit  our  Value  Engineering  Change 
Proposal  for  the  substitution  of  percussion  in  lieu  of  rotary  type 
equipment  for  drilling  of  weep  holes. 

Our  firm  priced  proposal  is  included  as  "Attachment  I"  which  reflects  a 
savings  of  $9,853*00  to  the  Contract  price. 

We  request  that  this  proposal  receive  your  favorable  attention  and 
acceptance  as  soon  as  possible  since  the  weep  hole  drilling  operation  is 
scheduled  to  begin  during  early  September  ^991, 


An  Equal  Opportuntiy  Employer 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 


GLR  Constructors  is  available  to  meet  with  n  . 

representative  to  discuss  this  proposal.  Contracting  Officer's 

Sincerely, 


Project  Manager 
RLP:ALK:ls 


Enclosure 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 

Point  Pleasant,  WV  25560 

(304)675-7050 


ATTACHMENT  I 


Bid  Item  No.  174  ~  Drilling  VIeep 
Holes  (Rotary) 

New  -  Drilling  Weep  Holes 
(Percussion) 


7550  LF  ©  4.00/L?  -  $30,200.00 

7550  LF  @  1.10/LF  *  $  8,305.00 

Gross  Savings  -  $21,895.00 
Contractor's  Share  -  $12,042.00 
Government's  Share  -  $  9,853.00 


An  Equal  Opportunity  Employer 


t  .  . 


.•  . . .  -  '  . . 1..  ,  t 1m,.  . •.,>  >  .•  •  •  • 

' . 


j  ■ 


1 


GnLnRn  Constructors 


GALLIPOLIS  LOCKS  REPUCEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 

Point  Pleasant.  WV  25550 

(304)675-7050 


Serial  Letter  No.  91 -282 


August  20,  1991 


Resident  Engineer 
U.S.  Army  Corps  of  Engineers 
Huntington  District 
P . 0 .  Box  9 

Apple  Grove,  ¥V  25502-0009 
Attention:  Mr.  Des  Goyal 

Subject;  Contract  Pricing  Proposal  Cover  Sheet  - 
Standard  Form  1411 

Gentlemen: 

Per  recent  discussions  betveen  our  respective  staff  oembers,  Standard 
Form  1411  is  requirea  for  proposals  for  $100,000  or  more;  not  $500  000 
as  previously  understood.  -pouo.uuu 

Therefore,  enclosed  herewith  are  the  required  forms  for  the  followine 
proposals: 


DESCRIPTION 

Rock  Overbreak  Areas 
Access  Road  Base  Modifications 
Additional  Testing  of  Sector  Gears 
Testing  of  Six  Additional  Pintle 
Castings 

Since  re ly , 


Cl  NO. 


XCD  NO. 


P00104 

A00043 

A00039 


Robert  L.  Portley 
Project  Manager 

RLP:ALK : Is 


Enclosure 


An  Equal  Opportunity  EfTipioye^ 


CONTRACT  PRICING  PROPOSAL  COVER  SWEPT 
- _ DACV~69-eg-C-0001 

NOT€  TKri  ♦orm  n  usmI  m  cootragt  .i  _ _ _  '.  "I""'""  fM.i.i.  ,  i^, ,,,, 

If  Of  cow  Of  pcKan^  data  it  rwtml.  ISm  FAft 

^ctu^0  Lir  Ccd*,  rrA”NAM^  ANO  TlTtf  6P  t^flkok 

OF  CONTACT 

H/A 


».  type  Of  contract  iChtfkT - - - 

[5  FFP  □  CFFF  Q  CPtF 

D  D  fSP*ciry/ 

7.  PLACkTs)  ANO  PERIOOCSJ  OF  FtM^ORMANCi 


□  CFAF 


4.  TYP€  OF  CONTRACT 

__ 

A  NEW  contract  | 

\ 

8.  change  ORDER 

C.  PRICE  REVISION/ 

reoetermination  I 

.  OTHER  isp4et(rt 


*•  COST  iLPROFiT/Ffii - [cfTOTAL - 

$103^866.73  I$12a92.27  $116,059.00 


Gallipolis  Locks  Replacement  Contract  DACW-69-88-C‘*0001  (1987  -  1992) 


8.  List  mo  reftrenc*  trip  tdeniifictiioo.  oupniitv  and 

un,«.  ^  r. 

AU.F,TFMN0— ::  B.,OH.T,F,CAT,ON  k  OUAN-Vv  I  p;  p.;;,  |  . 

See  GLR  Constructors;  proposal  transmitted 
via  Serial  Letter  No.  91-254,  dated  August 
5,  1991. 


Re:  Modi fiat ion  No.  A00043 
Change  Item  No.  198 


A.  contract  AO 


N^e.  address,  ano  telephone  kIIlowing 


tMptain  in  propofit 

□  y6S  OnO 


tCAKM  nc  i  STATEMEr^ 

D5-I  or  JJF  'If  Y$i.  iPfcifjr  in  propOMi  iht  offira  to  u.-« 

(WftmilUtf  nn4  tfdttnrmuiAB  to  «•  Pd^oupmt 


DMOLIANCE  with  vouR  OlSctoSURE  STA'Pe'mENT  OR  COST  ^ 
CCOUNTING  STANOAROS'U/ ••  yi. 


lOvES  □no 


OUNT^  standards*  U/  ••  y«“  *«x;;jn  «  p5«pi^ 

TES  NO 


r'”!  ®"  COST  ^  0^5cTcSEdS»VaCTic1^^0R  APPL*cVmf£°COsVACCo'u'N^ 

1.  tMpiojn  ui  propo$ott  SrANOAaoif,lf'‘Y»»,’'*npUinin  p^po,^t  ^  ^ 

_ _ □ves  nNO _ 

^ineRFP  conTrtct.  mooif.c»<ion  ere  n  Herd  f  tf>o  refiara  Oiir  t»t<  enmatci  »no/or  actuii  cot-i  >i  ot 

~  I  i«.  NAME  OF  FIRM  - - - 


y 

roJect  Manager 


GLR  Constructors 


MU  101 

it.<.  ftftvruHKtifr  ?*T?fTt?;3  rrrict 


9I1-S2C  (toil) 


I  8/19/91 _ 

standard  form  1*1)  (1C  I3 

PrvicriMO  By  GSA 
FAR  (*•  CFR)  S3.71S.2lc) 


CONTRACT  PRICING  PROPOSAL  COVER  SHEET 


j.  TyPe  of  cost o act  iChteiil 

51*="  Qcpff  □cpif 

\~]  FPI  Q  OTHER 

7.  PLACE(SJ  AND  PERIOO(S)  OF  PERFbRMANCC 


dta  ii  rw»«<l-  (Sm  fAM  tS.B04^{bll 


N/A  304-675-7050 


4.  TYP€  OF  CONTRACT  -ACTION  fChtekt  _ 


A  NEW  CONTRACT _  I  lO.  LETTER  CONTRACT 


!b.  change  order 


C  PRICE  REVISION/ 

redetermination 


6.  UNPRICED  ORDER 


F.  other  (5p*ei/y/ 


^17^481.17  $  166,404.45 


Gallipolis  Locks  Replacement  Contract  DACV-69-88-C-0001  (1987  -  1992) 


a  Lut  ana  re<efencr  fnf  identificaiion,  qu*ntiTV  •nd  total  pnct  onsoot^d  for  e»cn  contract  lin*  itam.  A  lina  itam  cott  Crtakdown  auoponing  th*i  racao  n  r«- 
Ouired  un!«s  otne'W'W  loecifiad  by  ttva  CorttTaCtin9  O^ioef  /Con/mu#  on  r*v<f**.  *nd  f>**n  on  pla<n  po*r,  {fnacfumry.  Vaa  mma  fiaodlnfi.J 


A  line  item  no 


A.  CONT  RACT  AO 


8.  IDENTIFICATION  _ 


See  GLR  Constructors*  proposal  transmitted 
via  Serial  Letter  No.  91-246,  dated  July  25, 
1991. 

Re:  Modification  A00039 
Change  Itea  No.  201 


9.  PROVIDE  NAME.  ADDRESS.  anO  TELEPHONE  NUMBER  FOR  THE  FOLLOWING  (It as^aulabtai 


IISTRATION  office  {B.  AUOiT  OFFICE 


□  yes  [Tno 


(T)  YES  □  NO 


□  advance  PROGFSa 
payments  LaI  payments 

I  I  GUARANTEED  LOANS 


1  5  YOU  aEEf7”AWAROE6  AN  V  CONT  RAC  Vs  OR  4U8CONTRACT^  1  3.  >5  THIS  PROPOSAL  CONSISTENT  WITH  VOUR  ESTABLISHED  ESTI- 

?OM  the  SAME  OR  similar  TtEMSWITWIn  THE  PAST  J  YEARS?  MATING  ANO  ACCOUNTING  PRACTICE  AND  PROCEDURES  AND 

Ilf ‘•Yat.  "  idtnufy  lUmiit.  cuatomariai  and  eonmat  numbariatt  P  AR  PART  31  COST  PR  INC IPLES?  f/f  'So.  axplamt 


l_jves  [IjNO 


[g  YES  □no 


t4.  COST  ACCOUNTING  STANDARDS  BOARD  ICASBI  DATA  iFnNla  Lam  F/»J7f  aa  mmandatl  «n4  FAK  FART  30/ 


□>'6* 


.  r<*ve  V6u  A  6li^L6suAe  iTAf  CMCNt 

rCASB  DS‘J  or  t)f  (If  "Yat."  tpaeify  in  propoaod  Iht  otfUa  IP  u/AieA 
luAmjlud  anp  it  damrmina4  la  ba  mda^umaai 


□ 


SSN  75-*CHCU‘-»2*5«4  5 


rt  tl.^.  iVtVTEKMDTr  PHTNTriS  TTriCt  :  0  *  C«H1 


STANDARD  FORM  1411 
Pf*iCnMO  Py  CSA 
PAR  («•  CFR)  33.B15-2ICI 


CONTRACt  PRICING  PROPOSAL  COVER  SHEET  f 


^TTluT^  ^  con  ec  ononq  tttta  „  r<qu,r»d.  fS^  fAH 

J.  NAMt  ANO  AOOfttSS  Of^  OFF^RoU  ZJf  CcA*t  I  AA  NAM^  AWO  ^iTlE  69  'grr£R? 

OF  CONTACT 


I A  NEW  contract 


_4.  TYPE  OP  contract  ACTION 


I  3090-0116 
TJa.  TELEsMiNC  no7 
304-675-7050 


S.  TvPe  OP  CONTRACT  iChttkf  " 

BFFP  □cpif 

FPI  Q  OTHER  {Sp^tttn 

7.  PLAC£(S>  AND  P£RlOD(SrOF*»eRFORMANC 


□  CPAF 


B.  change  order 

J 

C.  PRiCE  REVISION/ 

HE  determination 

0.  LETTER  CONTRACT 
E.  UNPRICEO  ORDER 
~r'.  OTHes  l$P4cx(7t 


[_J  other  J  342,206.00  $  40,178.00 

r.  PLAC£($)  AND  P£RlOD(S)  OF  PfcRFORMANCi - - - - - '  * - - - - - - - 

Callipolis  Locks  Replacement  Contract  DACW-69-88-C-001  (1987  -  1992) 


Ic. TOTAL  ■ 

$  382.384.00 


-  - '*■  accounting  standards  board  {CASB>  data  /PwUte  Urn  $l  37f  m  *m»n4*4  FAR  PART  JOI 

TIONsV,)?^V^/ir^^^^  TO  CAS.-StcUL^.  ^^a' 


□yes  nNo 


ACASBOrSCLO^UPtSTATeMENT - 

*'*  P^oPO*»t  tha  offict  to  Whief* 
au^mtttmd  nd  tf  datarminad  to  6a  aaaqoatat 


G  5TANDARDS°/J/-  STATEMENT  OB  c'oST 

- -  G  STANPA  HD5 »  (//  y*,,  aspiotn  tn  proocaoit 

□  yes  DnO _ 


r.err>  ae  ■  NC  ONS  t'S  T  EN  T  WITm  vOuP 

ACCOUNT.NC 

In-^K  Dno _ 


L*!!’ .'* ’“-‘r.r.Xr  ^  comrK^.  .fog,l.c.lion  „e  ,n  l,.m  I  utlCTCur  ewi  .n.m.g,  .ng/p,  kiu.i  corj  .lot  m.io.i. 

.  NAME  AND  TITLE j  )6.  NAME  OF  PiRM  - - - - 


Robert  L.  P 


SIGNATURE 


Eyoject  Manager 


GLR  Constructors 


NSN  7S4O-0l-t42-5845  ^ 


II.  DATE  OP  Submission 

_ 8/19/91 _ 

JOl  STANDARD  FORM  un  111 

pf*tcriMa  by  GSA 

H.<{.  oovcFKKnrr  ppiyrtN’S  rrricr  :  im  o  -  }ii>S7i  <90111  far  («•  cfri  sa.jjs.jiei 


CONTRACT  PRICING  PROPOSAL  COVER  SHEET 


NO  AOaatSS  OP 


— — - —  I  DACW-69~88-C-0001 


30^111 


TVP£  OP  CONTRACT  iChteki - - - 

FFP  □CPFF  QcF 

FPr  Q  other 


}3A,  NAME  ANO  TlT 
OP  CONTACT 


riTuH  V  ^OINT  Ub.  1  NO. 

304-675-7050 


— J -  TVPE  contract  action 

_^NEw  contract  F^TFFrERcnNTRArr 

J^s.  change  ORDER  iTiNPP.rcr.  ^.nco  ' 

C.  PRICE  REVISION/  other  <Sp4<tfr) 

redetermination 


- ^ - 8.  PROPOSED  COST  tA*m 

erPROFIT/^Cf - - 

$95,481.40  $11,172.75 


I.  Li»»  •oa  f«fcrence  t^e  <J«nt!fiairen,  aum'.itv  *Ad  tcta'  *v  «  < 

A  line  ITEM  NO  I  ~R  ,nA,.r  c.,...,....- -  7  '  - 


_ _ 8.  identification  ^ 

See  GLR  Constructors’  proposal  transmitted 
via  Serial  Letter  No.  91-213,  dated  Jul, 

5,  1991.  ^ 


|c.  quantity  I  d;  TOTAL  PR  icr 


Re;  Modification  No,  P00104 
Change  Item  No.  176 


number  for  ihe  JuLOmNC  7//.L:;^ 

la.  AUDIT  OFFICE  . . . .  . . 


'•  5^'  THE  per” ^ D  c e  op  t mJ^VoVk ? S/” y,7,'^  .r/J ° 


□  yes  [x]no 


TiA.  do  vou  REQUlRt  GOVERN™ 
contract  financing 

TO  PERFORM  THIS  PROPOSED 
cnNTnAr-Tf  ii*  ••w.  •• _ —r.-H 


TO  PERFORM  THIS  PROPOSED  I  j- - . 

CONTRACT? /// eornpi#*#  I  r  1  ADVANCE  Pvl  PROGRESS 

i  LJ  PAYMENTS  L5J  PAySen^ 


JO^THe|A®M£  OR  SIM^luiS  OR  SUBCONTR^  Ti'.  Is  THIS  PR 


□  GUARANTEED  LOANS 


YES  NO 


PAR  PART  31  COST  PRINCIPlS^^/^  -xl,” 


□  yes  [Jno 


A.  WILL  tHiS  contract  AcT?6n  egYuj^Uf  tCASSI  DATA  rPtoWlc  Law  »I’3T»  mtmmtmdstt  *itM  FAR  fAMT  Jfll 

TIONS.  -  CASB  REOUUA.  iuSM.^Lb 

□  yes  Gno  m  IT" 


SSN  7S40-CI-I42.;«4S 


II. s.  (vivnmtEHT  ptiNT:';;  :rr:cr  .-  itii  o  -  sii-sji  (loii) 


I  8/19/91 _ 

standard  form  U11  (itiJi 

PrttcHMa  By  GSA 
PAR  (**CPR)  53.21  S.Jie) 


GnLnRn  CONSTRUCTORS 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001 

Post  Ortico  BokT  » 

Point  Pleasant,  WV  25550 
(304)675-7050 

Serial  Letter  Ho.  9>-504 


September  9,  >99^ 


Resident  Engineer 
U.S.  Army  Corps  of  Engineers 
Huntington  District 
P . 0 .  Box  9 

Apple  Grove,  VV  25502-0009 


Attention:  Mr.  Des  Goyal 

Subject:  Concrete  Backfill  and  Additional  Forming  in  Rock  Overbreak 

Areas 

Change  Item  No.  >17 


Gentlemen : 

Reference  is  made  to  the  above  subject  and  specifically  to  Request  for 
Clarification  No.  427  ,  dated  August  29,  ‘5991  (attached), 

Ve  confirm  our  agreement  that  this  work  falls  within  the  scope  of  Change 
Item  No.  117. 

Sincerely, 


Robert  L.  Portley 
Project  Manager 


Enc 1  os  ure 


An  OoDOftun.i^  £mpio,e' 


...  -Mi  .  j.  . .  *  •  • 

^  /5-x’-  7a 


■  \  ■ 


GnknPn  CONSTRUCTORS 


CONTRACT  DACW69-88-C-0001 

Post  Office  Box  T 
Point  Pleasant,  WV  25550 
(304)  675-7050 

Serial  Letter  No.  91-313 


September  >>,  )99l 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  VV  25502-0009 


Attention:  Mr.  Ronald  C.  Harris 

Subject:  Contract  Progress  Payment  No.  93 

Payment  Ending:  September  >4,  )99) 

Gentlemen: 


documentation  for 

of  Bid  Item  work  performed  through  September 


Contract 
M,  199K 


Progress 


The  total  amount  due  the  Contractor  is  $6,337,387.73 


Payment 


269  "P:rt^and%e:e^^'"  ^Bid" 

Treatnent"  have  been  revised  to  "Dental 

addition,  all  mass  concrete  quantitiL  refl^r^neat  ® 

GLR  -Constructors  reserves  t  *'®ilect  neat  line'  measurements, 

additional  costs  rLultiL  from 

encountered  to  date.  These  g uanti tv*rsd^^+^*  amount  of  incompetent  rock 
expedite  the  processing  of  this  and  future  progre^'pavmLtf® 

do  these  revisions  sii?nifv  a  x  ^  gress  payments.  In  no  way 


Sincere ly , 


Robert  L.  Portley 
Project  Manager 


RLPtHMO: Is 


Enclosures 


An  Equal  Opportunity  Employer 


^  GnLnRr,  OONSTRUCTnog 

^.UUKULIS  LOCKS  RtHU~MENr  ..ONIhaci  OACW69.e8<W 

Post  Office  Box  T 

PointPieasant.WV  25550 
(304)675-7050 

Serial  Letter  No*  91-3x5 


Septemberr  11,  1991 


Resident  Engineer 
u.  s.  Army  Corps  of  Engineers 
Huntington  District 
P.  0.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention}  Mr.  Oes  R,  Goyal 

Subject;  Supply  Close  Out 

Protective  Coating 
Bid  Item  No.  19 
Specification  Section  2F 

Gentlemen : 

the  Government's  &i 

1991.  °  Serial  Letter  No.  1803,  dated  Septeaber  9, 

purchase  requisition,  GLR  Constructorrhas  prov^^ed 

all  required  documentation  for  the  supply  orth^  prote^tiercCHil^gr^"" 
Sincerely, 


Robert  L.  Portley 
Project  Manager 

RLP;LKA:la 


An  Equal  Opportunity  Employer 


GnLnRn  CONSTRUCTORS 


GALLIPOUS  LOCKS  REPLACEMENT 


CONTRACT 


DACW69-88-C-0001 

Posl  Olfice  Box  T 

Point  Pleasant,  WV  25550 

(304)675-7050 


Serial  Letter  No.  91-340 


October  1,  1991 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  W  25502-0009 


Attention:  Mr.  Des  Goyai 

Subject:  Core  Drilling 

Bid  Item  31  A  Through  E 
Specification  Section  21 


Gentlemen : 

Reference  is  made  to  the  above  subject  and  specifically  to  your  Serial 
Letter  No.  1832,  dated  September  26,  1991. 

Core  sample  photo  for  R59/1  was  provided  on  Transmittal  No.  2091,  dated 
February  23,  1989. 

Core  sample  photos  labeled  L24/1  were  sent  to  you  twice  (Transmittal  No. 
2089,  dated  February  13,  1989  and  Transmittal  No.  2093,  dated  March  7, 
1989).  GLR  Constructors  is  of  the  opinion  that  otie  of  the  above  photos 
was  mismarked  and  should  be  labeled  L24/2. 

If  GLR  Constructors  can  be  of  further  assistance,  please  do  nut  hesitate 
to  contact  the  undersigned. 


Sincerely, 


itrj 


(i^ert  L.  Portlfiy 
Project  Manager 

RLP;GEM:ls 


An  Equal  OpportuJiily  Employer 


Esasas 


GnLnRn  CONSTRUCTORS  - 

GALLIPOLIsToCKS  replacement  contract  DACW69-88-C-0001 


Serial 


Post  Ollice  Box  T 
Poini  Pleasani.  WV  25550 
(304)  675-7050 


Letter  No.  91-453 


December  31,  1991 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P.O.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Des  Goyal 

Subject:  Hazard  Analysis  -  RocX  Drilling  and  Blasting 

Addendum  No.  2 


Gentlemen ; 

Enclosed  herewith  is  a  copy  of  Addendum  No.  2  for  Job  Hazard  Analysis  on 
rock  drilling  and  blasting  operations. 

Sincerely, 


Robert  L.  Portley 
Project  manager 


RLP:^:nc 

Enclosure 


An  Equal  Opportunity  Employer 


GALLIPOLIS  LOCKS  REPLACEMENT 


Constructors 


CONTRACT  DACW69-88-C-Oo6T 

Post  Office  Box  T 
Point  Pleasant.  WV  25550 
(304)675-7050 


Serial  Letter  No.  91-451 


December  23,  1991 


Resident  Engineer 

U.S.  Army  Corps  of  Engineers 

Huntington  District 

P‘0.  Box  9 

Apple  Grove,  WV  25502-0009 


Attention:  Mr.  Des  Goyal 

Subjects  Fill  Weep  Holes  with  Pea  Gravel 
Change  Item  No.  316 

*  Government  Serial  Letter  Mo  i  q i  <71  js  j. 

i^etter  No.  1910,  dated  November  21,  1991 

Gentlemen : 


Constructors  to  providra  cos^oroL.^T^^^^^"^  requested  GLR 
additional  work  into  the  Contract.^  ^  ^incorporate  the  subject 

Pursuant  to  Contract  Clause  59  -  or « 

proposes  an  increase  to  the  extract  Constructors  herewith 

is  requested  to  provide  the  following i  ^  contract  modification 

BID  ITEM 

-  -  number _ DESCRIPTION 


QUANTITY  UNIT 


New 


PRICE 


AMOUNT 


Pea  Gravel  for 
Weep  Holes 


Job 


LS 


$18,548.60 


in  sequence  of  work,  delays  disrnnf  i  amount  for  changes 

o..rh..a,  .=c.l.„tio„ 


An  Equal  Opporiumiy  Employer 


^LnRn  Constructors 


GALLIPOLIS  LOCKS  REPLACEMENT 


CONTRACT  DACW69-88-C-0001" 


We  therefore,  expressly  reserve  the  right  to  make 
of  the  aforementioned  exclusions  and  related  items 
final  settlement  of  this  contract. 


claim  for 
of  costs 


any  and  all 
prior  to  any 


Sincere ly , 


Robert  L.  Portley 
Project  Manager 

RLP;ALK:ls 

Enclos  ur e 


GLR  CONSTRUCTORS 
GALLIPOLIS  LOCKS  IN  CANAL 
CHANGE  ITEM  NO.  316 


FILL  WEEP  HOLES  WITH  PEA  GRAVEL 


SUMMARY  OF  ELEMENTS 

OF  COSTS 

*  *  A  «  4  •* 

■**■**  ^  ^  *  ^  ^ , 

Subcontractor  Costs . 

Subcontract  Bond  . . $  0  00 

6  0  00^ 

0 . 00 

Sub  Total  ..... 

.  .  .  .  9 

0.00 

GLR  Direct  Field  Costs . ^  ^  , 

.  .  . 

13, JO 9. 93 

Sub  Total  ..... 

.  .  .  .  $ 

1  T  ano 

Overhead . $  13,309.93 

* 

0  oo  om 

Sub  Total . . 

«  .  .  •  $ 

.  .  .  .41 

2,928.18 

16,238.11 

Profit . 16,238.11 

0  1 ^  not 

Sub  Total  . 

1  «  .  • 

.  .  ,  .  $ 

1 , 948.57 

18,186.69 

361.92 

Bond  and  General  Liability. 3  18,186,69 

* 

@  1.99X . 

, ,  .  .  d 

Total  Cost . 

.  . 

18,548.60 

Based  on  verbal  agreement  and  tentative  resolution  of 
Change  Item  217  -  1989  Overhead  Audit  Findings. 


CavSTRUCTION  Of'EflATION  DETAIL 


CHANGE  ITEM  NO.  316 


6ALLIP0LIS  LOCK  REPLACEMENT 
fill  weep  HAOLES  with  pea  GRA-vEL 


ta>:edpf  qty  i  i 

UNIT  ;  JOB 


detail 

ID 

LABOR 

LABOR 

LABOR 

LABOR 

LABOR 

LABOR 

LABOR 

EQUIP 

EQUIP 

EQUIP 

EQUIP 

•EQUIP 

ECSJIP 

PM 


QTY  U/M  DESCRIPTION 

1.000  £A  OPERATOR  a  I  RT  980 
1.000  EA  OPERATOR  a  II  LOADER 
1.000  EA  OPERATOR  a  II  BOBCAT 
I.OOO  EA  LABORER  FOREMAN 
4.000  EA  LABORER  CL  IV 
1.000  EA  TEAMSTER  a  VI 
1.000  EA  LABORER  a  IV  BOOM  TRUCK 
1.000  EA  LNT  8000  BOOM  TRUCK 
I.OOO  EA  LTS  8000  DUMA  TRUCK 
I.OOO  EA  GROVE  RT  980  CRANE 
1.000  EA  CAT  96^  LOADER 
1.000  EA  BOBCAT  843 
1.000  EA  185  AIR  COMPRESSOR 
30.000  TN  PEA  SRAVa 


WORK 

HOURS 

COST 

42.50 

E5.7M 

9, 00 

16.00 

24.220 

63.50 

21.590 

63.50 

20.390 

6.00 

21.630 

4.00 

E-o.jgo 

4.00 

21.440 

2.00 

23.200 

42.50 

70.440 

9.00 

41.070 

16.00 

6.500 

c5.00 

5.750 

0.00 

9.500 

LABOR 

1093.95 

217.98 

387.52 

1370.97 

5179.06 

129.78 

61,56 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


PERM  f«TL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

265.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00. 

0.00 

65.76 

46.40 

2993.70 

369.63 

104.00 

143.75 

0.00 


SUB-Ct'NT 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.co 

0.00 

0.00 


equipment  consumable 

0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0,00 


SUBTOTAL 

0/T  0  4.5<  OF  labor 
SMALL  TOOLS  5J  OF  LABOR: 

WEST  VIRGINIA  SALES  TAX  8  6l^  OF  MATLS. 


12469,06 
380. 74 
423.04 
17. 10 


TOTAL  COST  OF  OPERATION: 


13,309.93 


S460.82  285.00  3743.24 


0. 00  0. 00 


"  «  - «... 

04  AREAS  IWR  MATER  AND  ICE  COVERED  ^ 

05  asm  TRUCK  TO  HAIX  OEANED  IP  MATERIAL  TO  HASTE 


y  3-^- 


c 


January  4,  1989  S/N  493 


Construction  Division 
Gallipolis  Resident  Office 


subject: 


Hazard  Analysis  for  Rock  Drilling  and  Blasting 
Construction  of  the  New  Gallipolis  Locks 
Contract  No.  DACW69-88-C-0001 


G.L.R.  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia  25550 
Gentlemen: 


Kererence  is  made  to  your  serial  letter  number  88- 

?  your  proposed  hazard  analysis  for  the  rock 
arming  and  blasliing* 

hazard  analysis  is  accepted.  Prior  to 
starting  blasting,  all  employees  at  the  site  shall  be 

explosives  will  be  used  at  the  site  and  made 
aware  of  the  signaling  procedure  to  be  used. 

®^e  reminded  that  this  acceptance  does  not  relieve 
you  of  the  responsibility  to  take  any  and  all  additional 
measures  necessary  to  ensure  safety. 

Sincerely^ 


oo— f 


RONALD  C.  HARRIS 
Authorized  Representative 
Of  Contracting  Officer 

CEORH-CD 

CEORH-CT  w/orig.  contractor's  letter 
CEORH-DP  ( C .  Bennett ) 


/3'5-/ 


February  27,  1989  s/N  613 


Construction  Division 
Gallipolis  Resident  Office 

SUBJECT:  Survey  Controls 

CoSSf^fNo? 


uxTucuors 
P-O.  Box  “X** 


Point  Pleasant,  West  Virginii 
Gentlemen: 


25550 


.0H„  .uo  o, 

corresponding  controls?  '^mates  are  provided  for  the 


Station 

PED-6 

PED-5 

PED-4 

Should  you  have 
contact  my  office. 


Northing 

251880.756 

248672.860 

249579.945 

any  comments  and/or 


Easting 

2090139.910 

2087855.609 

2089525.564 

concerns  you  may 


Sincerely, 


CF; 

CEORH-CD 
CEORH-CT 
CEORH-DP  (C. 


Bennett) 


RONALD  C.  HARRIS 

Authorized  Representative 
Of  Contracting  officer 


/3-S-^ 


March  20,  1989 


S/N  646 


Construction  Division 
Gallipolis  Resident  Office 

SUBJECT ;  Rock  Excavation 

Construction  of  the  New  caii'inni-i^  t  i 
contract  No.  DACW69-M-c-JJoi  ® 

G.l.r.  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia  25550 
Gentlemen; 

members  of  yoir^taff  ln"Ma™h^lf°™89f°"  provided 

utiliJld^?or^Jresplfttinra?ong'’S?2^^^ 

comers  of  the  lockwali^  exterior 

tuny 

effort'.uIt'Sl  ?"•<=  *''*■!’  possible 

intact.  TherefSe  Dms^?i?  corners 

degree  line  from  literlo?  ®  drilled  on  a  45 

inLrsects  the  Seaf^in^df^f  ?°«’ers  to  a  point  that 
eobolith.  JJloooot  wider 

propogation  of  the  presplit  Lross^the  ov4-^ 
comer,  when  an  offLt  of  4*  S  les?Li2®hi?*' 
adjacent  monoliths  in  niar.  exist  between  two 

Excavation.)  The  45  degree  line*used^fn^^«^^® 

the  above  procedure  will  be  the  neai-  i  -s  P^f^pi^tting  in 

utilized  for  rock  exca"iJtJ*n^^d"I^Ji-^ 

exceeSS®4  Stt°“®pLn^vrew"°mo® •’'r"- monoliths 
presplit  to  a  pSnt  rfeerfr!I%if®^i°^.*=°™®^ 
exterior  comer  may  be  iSe  Sillel  tf  corner.  The 

i€™f  •  -e\Jvf-- 

SilliSr"?r  °“tlined  in  the^IoSract®fS^iiie^  ’ 

drilling.  (See  ex.  #2,  SK-Rbck-Excavation. )  , 

deb.,^;„sfScSsJ?y“l  ' 

comers  adjacent  to  monoli?L  M-7  m-Jb  ^nd 
dmiiSg"of''thMrcomers°arLSi  ^®."®=®®®ary  line  ® 

lib.  drfiiib,.  ?s%r.T'?3r%s“Sc‘Eix“ 


2 


BonouS^  the  desig^el  « 

contaS™“o??JeJf''‘  =»--«nts  aM/or  concerns  yon  „y 

Sincerely, 


CP: 

CEORH-CD 

CEORH-CT 

CEORH-DP  (C.  Bennett) 


Ronald  c.  Harris 

contracting  Officer 


CEORH-OC  (CEORH-CD/15  May  89)(1180) 

Locks,  Contract”Nof°LcW69-88-c-000l"'  of  the  Kew  Gallipolis 


TO:  CEORH-CD 


FROM:  CEORK-OC 


DATE:  14  July  1989 

Williams/sda/5261 


CMT  2 


trot 

li  Providerby^Sectioi\irSSgSph^ir3^?  purposes, 

material  excavated  in  a  sill  volume  of 

techniques  in  paragraph  12.6  (SimarilS)  excavation 

the  excavation  and/or  the  type  of  blastiAg  SnlJ?  location  cf 

iidtlil  th.  e«ca..ti„, 

question  (i.e.,  the  top  portion  or^ock  in  thf  naterial  in 

using  sill  excavation  techniques  and  was  nalrt  opposed  to 

NO.  12,  ..Rock  Excavation".  ^  thin?  sSIh^wa?  JropSt”^^^  “®“ 


EDWARD  W.  EVERSOLE 
District  Counsel 


3 


1 


CEORH-ED-B 


ceorh-cd 


CEORH-ED 


«  WAV 


23  Kay  iggg 
Bu^us/5009 

Reference; 

2-  CEORH-CD  DF  dal-o^  ie 

ated  15  Kay  1959,  subject  ae  aK 

b-  CEORH-ED-GG  KFR  -a-ed  ,,  3  t  as  above  (Enel,  i) . 

*•”'  -awed  17  Kav  iobo 

2*  ?er  enclosure  2  Eno-  "  above  (Enel  21 

Payaent  be  made  for  Vk Division  ,.  '  2). 

for  thas  claia;.  recoaaends  that  no  addition. 


2  EHCL. 
as 


Chie^%^’ 

^®f'  ="5aneering  Division 


CFORH  rn  Sill  Excavation,  Construction 

CEORH  CD  (1180)  of  the  New  Gallipolis  Locks,  Contract 

- - - - I _ No.  DACW69-88-C-0001 _ 

CEORH-CT  from  ■  date - - - 

CtOHB  OC^  GBEE»r:E10,'jks/ST27 

""  p=y-«t  f.r  .id 

l3.2'"!”r;„S''u”‘2  .lon-  p,„,,.pk 

Excavation  ,  and  Buffer  Zone  Excavation".  These  three  iteas  were’set  up 
to  piotect  rock  faces  to  be  left  in  place.  Each  have  different  ^ 

requi reinents  and,  therefore,  different  costs.  For  instance  sill 
excavation  would  have  large  pieces  of  rock  left  after  blasting  which  would 
require  additional  mechanical  breaking  before  they  could  be  removed.  The 
regjlar  rock  excavation  would  not  require  this  extra  effort.  Normally  th-^ 
measurement  and  the  payment  item  would  define  these  different  types  by 
location.  However,  in  this  contract  they  are  defined  by  excavation 
p. ocedure.  .he  problem  is  that  the  upper  portion  of  rock  in  the  gate  sill 

Contractor"/  procedure.  Instead,  thf 

c/lractor  the  "Rock  Excavation"  procedure.  The 

Contractor  claims  the  sill  payment  should  be  used  since  it  was  in  the  sill 

/tw  The  Government  thinks  it  should  be  the  rock  excavation  item  because 
n^eIe^orih°  "  ^°"tf®*^tor  contends  that  measurement  should  include  al^ 

b/rn.  excavation  from  elevation  497  down  to  the  foundation 

definerf  bf^ t  /  ^  measurements  include  only  the  volume  as 

defined  by  the  specialized  procedures  to  protect  the  rock  surface  that  will 
remain  in  place.  (See  paragraph  12.6  Sill  Excavation) 

4.  The  contractor  attempts  to  reinforce  his  position  bv  reviewing  the 
Goyernemnt  estimate  calculations  showing  the  quantity  approximate!  tbl 
estimated  quantity.  He  does  this  by  utilizing  a  top  elevation  of  497  as 
did  the  Government  in  their  estimate. 

fnr  position  that  payment 

[be  should  only  include  that  rock  Which  is  excavated  by 

the  method  described  in  subparagraph  12.6  and  any  rock  in  the  sill  area 
excavated  by  other  means  should  be  paid  for  under  bid  Item  No.  12  "Rock 
Excavation  The  cont ractor  did  line  drill  the  entire  sill  from  the  top  of 

operations  removed  rock  from  elevation 
497  to  49o4  and  also  a  portion  of  the  sill  area  down  to  approximate 
elevation  4881.  His  contention  is  that  he  should  be  paid  for  any  rock 
between  the  line  drilled  surfaces  upstream  and  downstream  and  th!  side 
buffer  zones  with  the  top  of  rock  at  elevation  497  thus  ignoring  the  shown 
top  of  rock  at  495l.  (See  drawing  0-L26B-20/135  and  136  for  a  better 
understanding} 


OA  X  2496 


PREVIOUS  EDITIONS  WILL  BE  USED 


> 

CEORH--CD  (1180) 

SUBJECT;  Psyinent  v  ±  • 

Locks,  Contract  No.  DACWsLse-C-OOOr  ‘ 


the  New  GaJJipoHs 


6.  The  coni 
the  method  o 
specifical ly 
of  material 
out  1  i n es  t h a 

by  roechanica 
factor.  The 
that  removal 
the  use  of  s 
splitters  on 
and  buffer  z 
excavation  s 
elevation. 


states  that  aeasurenenl  for  pa!?Lnr'’“*”K  Paragraph  19.3.3,  ' 

excavated  using  sill  excavatio^f  k  ^  t)ased  upon  the  volume 
1  excavation  shall  consist  of'^liuht^Ki  12.6 

Bethods  so  that  fragmentation  will  no*  supplemented 

blast  shall  break  the  rock  but  tbp^^-  *  controlling 

by  conventional  excavating  eoui^mL^  be  such 

upplementary  mechanical  mefhoL  such^  Possible  without 

one  excavation  lie  adjacent  to  *v  excavation 

ball  b.  Cd„pl,„d  b.for,  ,he  .11, 


7. 


Your  response 


IS  requested  by  23  May  1989. 


CF: 

CEORH^CD 


JOSEPH  R.  TURNER,  Hi 
Chief,  Construction  Division 


i 

I 

i 

t 


'5-yc 


GEORD-ED-G 

memoraijdum  for  record 


12  July  1989 


SUBJECT:  Site  Visit  to  Gallipolis  Lock  Construction  Project 


d.v.x„p...«s;r.;s  KMss  s. «». 


2.  Place  and  Date; 
on  21  June  1989. 


The  visit  took  place  at  the  Gallipolis  Locks  and  Dam,  HV 


3.  Attendees ;  See  attached  list. 

siSHH .-s 

2-~"-=rs™  “ 

S~IL?=%=“p!^S3^ 

E€S’S“  S? 

^  buffei^Se 

L^^rr®  report  (CEORD^HW^MFR^^Jbjertt  “sS“vi2t*t,”G^iSH 

Lock  Construction  Project,  dated  28  March  1989)  Thu  ^  Ga^ipolis 

frsr  ”»  ^.!t.  sL"*SiS“iji.™  i2j.r  js 

(No  binder  was  applied  during  the  visit.)  eurrace  seal. 


CEORC-eD-g 

Si.,  ^ 

^  *  ^^^^USS*!  nrt  •  Polio  *  * 

Bi  S3^?  aSeXr^i^^ 

agreed  noting  that  .JS 

7.  Conelusions-  Th-  s  Pai-^ormed  continuall^. 

,00.  excavation  and 

their  lesaons  leam;if  *’*  coanended  for  I'^ting^ 


ur  • 

CEORD_CO-C 

CEORH-ED-G 

/CEORH-CD 

''°®°RB-CD/Gallipoli8  R.O. 


2 


Site  Visit  -  GallipoUs  L/D 
Attendees 


Steve  Hombecck 
«ynell  Napier 
Wayne  Swartz 
™rvln  Siamona 
Jaaes  Brown 
Joe  Melnyk 
Kathleen  Pebley 
Dave  Carlson 
Gary  D'Urso 
Steve  Brewster 
Toaay  Haskins 
Jlffl  Sekela 
Brian  Greene 
"Buzz"  Stevenson 
David  Black 
^rshall  Fausold 
aen  Parsons 
Bob  lost 
Boren  Christaan 
Chuck  Greenewelt 
Pat  Oshel 


CEORH_ed_qq 

CEORH-ED_gm 

CEORD-ED-G 

CEORN_eD-g 

CEORP_eix.gg 

CEORN-ED-G 

CE0RP_EI1.GG 

CEORP_ed_g 

CEORP-ED-GG 

CEORH-ED-GM 

CEORN-ED-G 

CEORP-ED-G 

CEORP-EIMK} 

CE0RP_ED_g 

CBORL-eD-G 

CE0RP-ED_g 

CEORL-ED-G 

CEORH-ED-GG 

CEORL-ED-G 

CEORH-ED-GG 

CEORH-CD 


304-529-5234 

304-529-5224 

513-684-3028 

f’|-p6-5686 

412-644-3595 

615-376-5685 

412-644-5142 

412-644-2844 

412-644-4126 

304-529-5224 

615-736-5691 

2-^-6947 

412-644-4124 

2-644-41 25 
502-582-5730 
f^2-644-4123 
502-582-5730 
304-529-5279 
502-582-5730 
304-529-5234 
304-529-5486 


Construction  Division 
Gallipoiis  Resident  Office 


SUBJECT: 


Prelimina^  Cleanup  of  Monoliths 
Construction  of  the  New  Gallipoiis  Locks 
Contract  No.  DACW69-88-C-0001 


6 ■ L. R .  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia  25550 
Gentlemen: 

=on=.Sf*r?S  StS” 

The  interpretation  presented  in  mv  serial 

preliminary  cleanup  will  not  be  ®mce 

a  conatractive  chaSgels 

conta«°Si.''oHice°  questions  and/or  concama  yon  «,y 

Sincerely, 


CF: 

CEORH-CD 

CEORH-CT 

CEORH-DP 


Ronald  c.  Harris 
Authorized  Representative 
Of  Contracting  Officer 

w/orig.  contractor's  letter 
(C.  Bennett) 


April  18,  1989 


S/N  717 


Construction  Division 
Gallipolis  Resident  Office 


SUBJECT: 


Preliminary  Cleanup  R-37  thru  R-47  and  M-15 
tfiru  M“*  2  5 

Construction  of  the  New  Gallipolis  Locks 
Contract  No.  DACW69-88-C-0001 


G.L.R.  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia  25550 
Gentlemen: 


Trt>,r,  letter  will  confirm  information  provided  your  Mr 

office^  °  Morgan  of  my 

It  has  been  determined  that  no  preliminary  cleanuo  is 
"rthJS'M  25  monoliths  R-37  thr?R-47  and  M- 

"  ‘""PPfofy  -rth  cover 

^ho  government  as 

^  !  f5®  exposed,  so  as  to  allow  for  preliminary 

^®  Of  the  temporary  earth  cover 

SSiSn^P.®®'^®"  ’  specified  in  Paragraph  17.2  of 

contacJ°S^flicer®  comments  and/or  concerns  you  may 


Sincerely, 


Ronald  C.  Harris 
Authorized  Representative 
Of  Contracting  Officer 


/  5  -S-/S 


July  18,  1989 


Construction  Division 
Gallipolis  Resident  Office 


SUBJECT:  Prelimina^  Cleanup  of  Monoliths 

Construction  of  the  New  Gallipolis  Locks 
Contract  No.  DACW69-88-C-0001 


G.L.R.  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia 
Gentlemen: 


25550 


Reference  is  made  to  your  serial  letter  number  89-191 
concerning  the  subject  matter. 

The  interpretation  presented  in  my  serial  letter 
nipber  834  should  clarify  my  position  on  preliminary  and 
cleanup.  I  stated  that  preliminary  cleanup  will  be 
for  foundation  inspections  and  mapping  prior  to 
final  cleanup.  Therefore,  preliminary  cleanups  will  not  be 
eliminated  as  originally  thought.  I  continue  to  disagree 
with  your  opinion  that  by  eliminating  the  work  under  bid 
Item  16,  Preliminary  Cleanup,  would  increase  your  cost 
under  bid  item  17,  Final  Cleanup.  However,  since 
preliminary  cleanup  will  not  be  eliminated,  your  notice  of 
a  constructive  change  is  no  longer  considered  appliccd^le. 

Should  you  have  any  questions  and/or  concerns  you  mav 
contact  this  office.  ^  ^ 


Sincerely, 


Ronald  C.  Harris 
Authorized  Representative 
Of  Contracting  Officer 

wjr  . 

CEORH-CD 

CEORH-CT  w/orig.  contractor's  letter 
CEORH-DP  (C.  Bennett) 


JUL  25  '89  12: 14  CE-ORH-CD 


findings  av  y&.-T 


s  J.  CrovM  and  Sons  nmpany"? *“ 
Construction  Company'  Atkinson 

N'A.,  Inc.;  Harb???^inteirni2f«n!i‘^®!l®''‘"*’=^®"  Company, 
3.1. R.  Conkru"";  " 

entered  into  Contract  *s  GI-R) 

Such  construction  contract^Jfs^entJrfrf'’?®^  '*^' 
estimated  amount  of  $217  622  6ft‘» 

"Construction  of  L^ks  in  rinal  entitled, 

nem,  Ohio  River  (west  VirgiSia)!- 

calendar  ^ys''after*^the*'^te*L°th^^®^^®"  within  1680 

The  Notice  to  Proeeed^etter  wis  ^Jcknowi^f)? 

Novftmbisr  20,  19157  (Tab  5)  acknowledged  on 

are:  '’*  ®l««ses  relative  to  this  dispute 

A.  Contract  Clause  44  entitled  "DISPUTES”. 

B.  Contract  Clause  59  entitled  "CHANGES". 

PRICES  -  btdding”schedules"**  «ntitled  "contract 

4.  Relevant  contract  drawings  are: 

A.  0-L26-20/135 

B.  0-L26-28/136 

5.  Progress  Payment  Estimates: 

A.  No,  35,  dated  March  25,  1989 

B.  Mo.  36,  dated  April  lo,  1989 

?;nsJtSs  jjij/srs*”"  ‘v** «»“«  « 

unit  price.  locations  under  the  Bid  item  14 


JUL  25  '89  12: 14  CE-ORH-CD 


P.3 


-3- 

ANALYSIS 


It  is  the  position  of  the  Government  that  Sill 
Excavation  is  to  be  measured  for  payment  purposes,  as 
provided  by  Section  2F  paragraph  19.3.3,  that  is,  based 
on  the  volume  of  material  excavated,  in  a  sill 
..  cavation  area,  using  the  sill  excavation  techniques, 
and  not  based  on  the  location  of  the  excavation  only. 

The  contract  is  very  specific  as  to  how  sill 
excavati :  is  to  be  measured  for  payment  purposes,  it 
states  i.-i  section  2F,  paragraph  19.3.3  sill 
Excavation.:  "Sill  excavation  will  be  measured  for 
payment  based  on  the  volume  of  material  excavated  using 
sill  excavation  techniques  previously  specified... 

The  specialized  techniques  for  sill  excavation  are 
provided  by  paragraph  12.6  of  Section  2P: 

Sill  Excavation.  Excavation  of  those  areas 
on  or  against  which  the  concrete  for  the 
various  gate  sills  will  be  placed  will 
require  specialized  procedures  to  protect  the 
rock  that  will  remain  in  place.  .Sill 
excavation  shall  consist  of  light  blasting 
supplemented  by  mechanical  methods  so  that 
fragmentation  will  not  be  the  controlling 
factor  in  the  design  of  the  blast.  The  blast 
shall  be  designed  so  that  the  rock  is  broken 
but  the  fragment  size  is  such  that  removal  by 
conventional  excavating  equipment  is  not 
possible  without  the  use  of  supplementary 
mechanical  methods  such  as  hydraulic  rock 
splitters,  or  boom-mounted  demolition  hammers 
such  as  those...  .  Additional  requirements 
for  sill  excavation  are  contained  in 
paragraphs.  Line.  Drilling,  and  Buffer  Zone 
Excavation. 

only  rock  excavation  using  sill  excavation 
techniques  are  to  be  measured  and  paid  for  under  Bid 
Item  14,  "Excavation,  Sill".  You  elected  not  to  use 
these  specialized  procedures  to  remove  the  top  portion 
of  rock  from  the  sill  areas.  You  excavated  the 
quantity  of  material  in  question  using  the  contimious 
systematic  blasting,  ripping,  or  wedging  techniques  for 
excavating  material  classified  as  "Excavation,  Rock", 
and  were  paid  for  accordingly  under  Bid  Item  no.  12, 
"Excavation,  Rock". 


/3-s-ys 


decision 


Should  you  decide  to  Contract  Appeals, 

or  otherwig#  furnish  written  notiep^?h^^' 
corps  of  En,ln..rs’LS'““«„w:c% 

Price,  Recorder,  Washington  D  c  201??* 
days  from  the  date  you  receive  this  deeiei^n^^^r 

fE;£H:H'=sL1S^ 

action  directly  in  th^  ii  «  bring  an 

.o„th.  of‘X‘i.i.” 

The  rules  of  the  corps  of  Engineers 


Sincerely, 


Thomas  E.  Farewell 
Colonel,  Corps  of  Engineers 
Contracting  officer 


JU 
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P.l 


CERTIFIEC  MAIL 


RETURN  RECEIPT  REQUESTED 


(COGLSBXl) 
August  1,  1989 


construction  Division 
Contract  Administration 


Branch 


Sill  Excavation  ’  Payment  for 


SLR  Constructors 

Post  Office  Box  T 

Point  Pleasant,  west  Virginia  25550 
Gentlemen: 


number  89-170  (Tab  3),  yJu  sJbmith^A  serial  letter 

amount  of  $5,040.00  and^regu^Sld 

Officer's  decision  regardino  C«n<:ractlng 

So^“^r;?ors!;^ 

Of  from  elevation 

Of  |°,Jhe  location 


aseociJted*with^iii^ixcavJtioi*e‘*h^^®*’^^"®  operations 
from  that  for  genial  diffe?^ 

the  blasting  opera t Ions ^£or  maintain  that 

the  top  of  rock  el Excavation  begins  ar 
and  therefore,  payment  should^hp^m"*^^^  alavatlon  497,0) 
for  all  excavitiorS  rSJrJ? 

take  exception  to  the  alleged  locations.  You 

that  sill  excavation  (Bid  item  14?^®*"^,'®  Position 

for  below  approximate  elevation *495 


yS-s-2o 


POSITION  k-ORM 


_ “ 

L^^*/H-CD-GAI.  Dental  Treatment  - 


FBom  cEORH-CO-GAI.  cate  — - - 

i5  Novewber  19©cmti 
MORGAN/  Cdh/  5  7  6  -  9  9  p  1 

of  f.r.5„ph  16,  is.i,  i6.j_  j,  i, 

Sir  iPH'  *"■ 

?o^‘ssssir  sss"“  -“i.%sn'is^F‘- 

foundation  is  eonerata  placed  baev  *«verai 

and  drummy  rocV  excavation  *  satisfactory 

contractor  to  be  excavation  is  considl-'^.^^?  reaove  unsound 

not  covered  when  nf.»  portion  of  the.  cost  ^  the 

back.  payment  is  based  on  the  quantity  of*^  treatment  and  is 

H  nwity  of  concrete  placed 

3.  The  government's  crite>i-i.  * 

has  been 

crevices,  and  etc  Any  excavatioJ  of  5®'5«^*^«®e-’»ts  as  well 

•O  paro  Of  ri„.i  oith  ap„p,.  *«‘S«S“i„sl6„.., 

i.°  =o^“  ispSss 

.".siss‘ss°ssprssjs'‘»"  for  oSS"!,.?:?":!:  siss;f6“ 

dat.r.ipi„,  cru.rl.?‘"  P«Paratio„  for  dant.''tSSoSSSS“bS'’Sh. 

ii  •“oSSiS;?SS"SSi2S!  Sdida-PC.  b,  provld.a  by  4  Dacmb.r  198.  ..  ,y 

•s  tnis 


resident  engineer 


da  iSili,  2496 


fWviOW  lOiTiONS  „ 


ys~s-^/ 


CEORH-CD  (CEOHH-CD-GAL/15  NOV  89)  (1180) 

SUBJECT:  Dental  Treataent,  Construction  of  the  New  Ganin«Ha 

Contract  No.  DACW69-88-C-0001  "  -allipolis  *,oclcs, 


TO  CEORH-ED-B 


FROM  CEORH-CD 


date  13  DEC  89  CMT 
Greenfield/jks/5727 


1.  Furnished  for  your  review  and  guidance. 

2.  This  subject  was  discussed  on  12  December  1989  with  n  k  v  * 

St...  Hor.b.ck  .f  CEOBH-ES  ..B  ^ 


CF: 

CEORH-CD  (Greenfield) 
CEORH-CD-GAL 
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GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  IDACH69-88-C-0001 


RFC  I : 


S9Z- 


GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  »DACW69-88-C-0001 


SUBJECT;., gcnUgeM 

SPEC  REFERENCE;  3<i  177,2.  DRAWING  REFERENCE ;  ^  -  l2^6  ■  lohun 


SUBJECT;_g^rvCKC^^^. 


CONTRAr;  ff:*«I”CATION  MEMO 
CONTRACT  tDACW69-88-C-0001 


SPEC  REFERENCE;  CXVtH 


drawing  REFERENCE;  O-  l^g.  ;>r.  /l^, 


QUESTIONS;  ^ 

- W/^.  <-r  ^  .,  ^  - - - 

- t55a=lisSi_ttuies.Tlr''^‘f^T7r^^=^^ 


^Wt£l^ 

Vma*  I  . 


H»ooue. 


GLR  CONSTRUCTORS;  Q.^VtA-Sf-,^ 


DATE;  SEe'T.A4  ' 


RESPONSE: 


/3-7^^ 


RFC  t ; 


GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  f DACW69-88-C-0C01 


SUBJECT;  I 

SPEC  REFERENCE  ;2<JfP4.4  DRAWING  REFERENCE:  - - 


QUESTIOMS;  ftja.  B£TvOE£.K\  C>U2.  AxlC 

Iwaca  ExPLOeATO£.Y  Uoi_E^  VJiLL.  -Sg- 

At  Cocjaa  t^roS  S.vAovo»a  OiLj  Tug.  Attao\£Q 

MoL^S  ^|4AiX,  6^  CoOE  i?Ci<Lk^  i 

3^.  Re.tej  cv/feX:^  TI\Gl 


io^aa 


Oitioajal_ 


GLR  CONSTRUCTORS 


RESPONS 


rJ 

a 

0 


/3  "/=•? 


RFC  »  :  A&Z  ^ 


GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  #DACW69-88-C-0001 


SUBJECT:  -  £xPljC>RAT^Y  UoL£.  PglUi  IM/>. 

SPEC  REFERENCE:  •4. A  DRAWING  REFERENCE:  - - 


QUESTIONS:  (1^  ^MSLTXZUCJOek  RRI^QZ. 

C.ooCe.<lKJikjgn  ~rne.  ^jcjOt-of^Acrog,Y  Dizi* »  hm£>. 

C^UL  CiaOSTfEUCraCLS  gl=On_>P^-g-r«  ~  - - - - — 

L)  ~T4-IS-  C^'-r  (LoMy:.n.»A  L  ^ASl<^'‘Ch  Pa,  ^  r^c  /  / _ d _ » 


GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  IDACW69-88-C-0001 

SUBJECT:^  VclgdE-P  VAoueiS _ 

SPEC  REFERENCE;  Z-V DRAWING  REFERENCE: 


QUESTIONS;  CsUl  Cj>iosaejj(JotLS  G> ljF |gJL>U.Tl;SAJ 

TUatt  VJo  VJg£-F>  V4ol^  Ulm_  Q.^,  D>gju_£A  lb  A  D^Oru  Gs^Eatt^p' 
~TPa.na  >2-'F&£.t  (^ca_ouj  TUfeTcuft  OP-  C^a*aaaEn-t=.  (C=h-i_aA).As.  feg. 
-THfe.  (cteF<£g£jOce^Q  1S«aEXjFif.ATiotA.  ■  - - 


GLR  CONSTRUCTORS 
CONTRACT  CLARIFICATION  MEMO 
CONTRACT  tDACW69-88-C-0001 

SUBJECT:  W-ELELP 

SPEC  REFERENCE;  2— V  FF^  DRAWING  REFERENCE:  ^ — 

questions:  gP^^&Q(A-irA4j4ED^  C.LJ>_  T6 

l^niLJL,  10  LP  iKS\/S  . 


Cj^  VA(2JAj(l3’ruiCwi.U^r^S> 

"TVIe,  "To  * 

IDL-F  l^TO..goO^  Sl£:^gAt-  UteEja  Uj,L-t_  Cr^vr «:,c:r^  -r, 

IZ-Vn  L^f-F*TVA _ C  :•»  :  AO-  “Ha  IXcrTTOrVA.  iSP  I4ewi_e  A|  ,  ys\. 


^tJZ- C-xa^s[nC-ucT<an-s  ThL.  Gtov^r  CokAt:iQ.(a  Tmfe, 

t:>\C>.t<lTioisi  To  Vacv  T=aoNxTV4<£.  SjPe.r_n:.c«r/t:4  Hiiv  Eicrv.f^c\iK\r. 

72rFrDi^;iroiizz;^s^~si;7r: - - - -  ■' 


GLR  CONSTRUCTORS: 


::  <^AT.  H,  1*^05! 


.  f/c  fO  4 


C  u  T 


hccU^^f 


/3  -7=/x^ 


SUBJECT!  UJCieP  |J^,  r-  "iN 

- - ^^±Udg>L.e:.  L:^p_t.  .  ..,^ 


SPEC  REFERENCE! 


drawing  REFERENCE! 


mZSTlOK:  lUJS.  -  U.  ,  Li, 

w..>,L!  rNrr~7-7^^^°-'^'^^  ^/a;s. 

7=^^=^  XuCMJ^E,  -Ejc-ia-t  I/Lizi  /■"  7i  r  r  r  ^  ^  T& 

_w  U4,  ,L  —:■ 

- oj£ - cy^,^ - :  ^  ^Sg=?g-  g-Ua^ac^^^  or,, 


GLR  CONSTRUCTORS! 


RESPON 
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TECilMCAL  PROPOSAL: 


^  U-.  ^'^^/E^plosives,  Inc.  propose  to  furnish  the  explosives 
and  blaster  to  remove  the  gantry  rail  footers.  Drilling  will  be 
performed  by  GLR  Constructors. 

Based  on  desired  fragmentation  size  and  the  depth  of  the 
footer,  ETI  will  design  and  layout  the  the  drill  pattern  for  GLR 
To  insure  good  explosive  distribution  and  blast  control,  drill  hole 
size  should  be  between  1-3/8  to  1-3/4  inches  in  diameter.  Water 
Gel  explosive  1-1/4  x  8  is  proposed.  This  product  is  sel«c«-»d 
because  of  consistency  and  water  resistance  which  will  insure'both 
safety  and  control.  Initiation  will  be  with  electric  detonators 
(unless  otherwise  required  by  GLR  or  the  Corps  of  Enqineers^  In 
conjunction  with  a  sequential  timer,  detonation  delay  can  be 
adjusted  to  suit  the  pattern  design  and  vibration  restraints 
Stemming  of  the  blast  holes  will  be  done  with  clay.  This  reduces 
potential  shrapnel,  if  the  blast  hole  should  rifle  due  to 
undetected  confinement. 

Based  on  general  blast  criteria  and  the  confinement 
nature  of  the  footer,  the  vibration  limitation  of  4  inches  per 
second  proposed  by  the  Corps  of  Engineers,  should  not  present  a 
problem.  Using  the  following  vibration  blast  formula  extracted 
from  the  "DuPont  Blasters'  Handbook",  page  426,  expected  vibration' 
levels  are  well  withing  the  excepted  limits.  , > 

Using  a  distance  of  20  feet  and  a  charge  weight  of  i  poun'd^the 
expected  peak  particle  velocity  is  1.33  inches  per  second.  (Note* 

A  1-1/4  X  8  catridge  is  about  1/2  pound  of  explosive)  The  use  of 
the  sequential  timer  can  also  keep  blast  frequencies  high,  further 
reducing  the  risk  of  potentential  vibration  damage.  A  seismograph 
will  be  used  to  insure  compliance  with  the  Corps  of  Engineers 
limitations. 

I 

For  estimating  purposes,  assuming  total  fragmentation  of 
the  footer,  use  a  centerline  drill  pattern  on  2  foot  centers  to  a 
depth  withing  3  inches  of  bottom  of  the  footer.  Wider  spacinqs  can 
be  used  if  fragmentation  can  be  courser  or  footer  is  to  be  removed 
in  block  sections.  Explosives  consumption  is  1/2  lb  per  three  feet 
drill  hole  and  one  detonator  per  1/2  pound  of  explosive.  Estimated 
time  to  load  is  one  day. 
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Locka  Replaceae 
Bid  Ite»  174:  Weep  Holea 


=  s:  =  =  *Kea*s:»a* 

Date  1 

I 

=  ses:«  =  ra  =  aB«a 

Drilling  I 
(If)  1 

~  - 1 

27-NOV-91  I 

1 

0  1 

26~Nov-9l  1 

0  1 

25-NOV-91  1 

140  1 

22-NOV-91  1 

0  1 

21-NOV-91  1 

430  1 

20-NOW-91  1 

360  1 

19-NOV-91  1 

370  1 

18-NOV-91  1 

300  I 

lS-Nov-91  1 

290  1 

14~Nov-91  1 

260  1 

13-NOV-91  1 

280  1 

12“Nov~9l  1 

290  1 

ll~Nov~91  1 

220  i 

08-NOV-91  1 

0  I 

07-*Nov~9l  1 

0  I 

06-NOV-91  1 

0  1 

05-NOV-91  1 

100  1 

04-NOV-91  1 

160  1 

Ol-Nov-91  1 

270  1 

31-0ct“91  1 

420  1 

30-0ct-91  1 

480  1 

29-*0ct-91  1 

130  1 

28-0ct-91  1 

420  1 

25“0ct-91  1 

200  1  ' 

24-0ct-91  \ 

490  1 

23«0ct-91  f 

490  1 

22-0ct-91  1 

100  1 

21-0ct-91  1 

240  1  /' 

ie-Oct-91  1 

270  1 

17-0ct~91  1 

270  \ 

16-0ct-91  1 

310  i 

15'-Oct“91  1 

190  1 

14-Oct-9a  1 

SO  1 

“  ^  1 

Total  1 

7530  i 
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DEPARTMENT  OF  THE  ARMY 
HUNTINGTON  DISTRICT,  CORPS  OF  ENGINEERS 
502  EIGHTH  STREET 

HUNTINGTON,  WEST  VIRGINIA  25701-2070 

February  16,  1990  s/N  1111 


Construction  Division 
Gallipolis  Resident  Office 


Contract  No.  nAa\69~88-C~0001 


G.L.R.  Constructors 
P.O.  Box  "T" 

Point  Pleasant,  West  Virginia  25550 
Gentlemen: 


me  following  procedures  shall  be  utilized  in  areas  v^ere  the 
Vertical  rock  faces  have  overbroke. 

Neat  line  shall  be  formed  as  soon  as  practical  in  areas  of 
overbre^  faces  for  monoliths.  No  concrete  shall  be  placed  more  than 
one  foot  outside  neat  line  as  a  continuous  part  of  the  designed 
monolith  (i.e.  areas  greater  than  1'  must  be  formed).  ^ 

r,  forming  of  neat  line  in  areas  of  overbreaX 

do  not  need  backfill  except  as  follows: 

-  Oyerbreak  areas  for  monoliths,  Ir-16  thru  L-25  (Lock  side) 
must  be  cleaned  and  backfilled  with  concrete. 

-  Overbreak  areas  for  monoliths  M-29  thru  M-l?  (Main  Lock 
Side)  must  be  cleaned  and  backfilled  with  concrete.' 

.o  ^erbreak  areas  for  R-28  thru  R-37,  R~52  thru  R-64  and  R- 
78  thru  R-92  on  the  lock  side  shall  be  cleaned  and  filled  with 
concrete. 

'v,  both  sides  and  all  outside  bends  in  conduits 

•shall  be  cleaned  and  backfilled  with  ..concrete, ‘  .  *- 

■  •  ,  '  .  *  ■ .  ■  ’  -X  ' 

■■■■■I'C  .  areas  within. the; chambers i,vbere  'overbreak  has  occurred 

and_no'-rancret^is  replaced  shall  be 'i^ded' to  prevent  safety  hazards  ' 
during  dewatered .  conditions ,  ...  . 


G,  L  R. 
FEB  2  0  1990 
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August  14,  1991  : 

cbohh-cd-a 

0  L  H  Constructors 
P-  0.  Box  "T" 

Point  Pleasant,  WV  25550 

ntleaen: 

requestin«*o^ultable*^adJu8t»ent"arisini*‘‘r  91-215  '  "  • 

-  con^^^"^ct°?o‘n^^^?,^^  .^”u7rT““" 

only  dau  sh^irarrf^rihrperJ^d'b'?  Provided.  However,  the 

please  provide  this  office  the  dnt«  ?**?  *  ■ore  thorough  review 
encountered  before  April  4 .  2t'‘‘r988^^  ’ 


Sincerely, 


Gordon  M.  Butler,  Jr. 

*”J?‘’*^i***^  Representative  of 
the  Contracting  Officer 
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contractor  TO  COOROINATC  T»€  RELOCATION  QT  ALL  T»C  UTILITIES 
■  ITHIN  HIS  VO«  LIMIT. 

4.  TIC  LOCATIONS  or  tic  OOERCAOUK)  UTILITICS  90VN  ON  TiC  PLANS 
HAVE  ecEN  ooTAiico  rpo*  oilioent  ncLO  ocos  a>o  scarocs  or 
AVAILAOLE  RECOROS.  it  is  OELICVEO  that  TiCT  ARE  CSSEnTiaLLT 
CORRECT f  HOVEVEA,  ALL  LOCATIONS  THAT  AfrCCT  TiC  tO«  SMALL  BE 

cociACO  ecroRE  tic  ArrccTCo  vow  item  is  initiated,  ir 
actual  riELO  COOITIOIS  or  utilities  do  not  agree  with  tic 
DATA  IIOICATCO  on  tic  cravings.  TiC  CONTRACTING  OrriCER  SHALL 
BE  NOTiriCO  IMCOUTCLY. 

5.  TRAfriC  SMALL  BE  MAINTAIICO  VITMIN  TiC  LIMITS  OT  TiC  PROJECT 
OLRING  C04STRUCTI04.  TiC  COITRaCTOR  SMALL  rOTTiCR  ARRANGE 
HIS  OPERATIONS  SO  AS  TO  KEEP  TRATnC  INCCKVCNIENCC  TO  A 
MINItAJM.  lie  contractor  small  BE  RESPOfStBLt  fOR  ICCCESART 
SIGNS.  LIGHTS.  AAO  BARRICADES  WITHIN  Tic  construction  limits 
AS  PROVlOeO  IN  TIC  SPECIE  iCATiO^S. 

C.  ALL  ABAIOOCD  STRUCTOCS  VlTHlN  TiC  CONTRACTOR'S  VOV(  LIMITS 
SHALL  BE  REMOVED  IM.ESS  OTiCRviSE  lOTEO.  TiC  CONTRACTOR  SHALL 
REMOVE  AlO  DISPOSE  Of  ALL  STRUCTLfCS. 

7.  TIC  contractor  small  replace,  AT  MIS  0«N  EXPENSE,  ANT  ITEM  NOT 
SPECIE ICalLT  IIOICATEO  rOR  REMOVAL  THAI  IS  DAMAGED  OR  OESTRQyEO 
BY  MIS  OPERATIONS. 

8.  TRAEEIC  small  be  MAINTAIICO  AT  ALL  TllCS  ON  C.S.X.  TRANSP0RTA> 
TION  RAILWAY. 
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detail  "a*' 

sc*Ltt  ri  io’-o* 

lKtS>  0I>CR1ISE  Ck»:CK*tORT 

eORi»C$  tfC  TO  BE  DESIGN* T.;:  raion: 


lOai'tM  NLftCER/! 

tCrai^M 


•  Riv-o$ir<  tf  *00.1  tm 

•  LVCS  DC  or  iO<X'Th 


DEPTH  OF  EXPLORATORY  BORINGS 

C*PLOR*TCRt  eOPlfCS  to  EiIEIO  !0  fEET  BtLOi  DESIGN 
base  ElEVAIIJJS.  SEE: 

a/4  .  EC»E«  APPROACH  lAU 

a/10  .  RIVER  lALL 

a/40  .  IfPER  APPTOACH  »ALL 

a/*S  .  NIXLC  lALL 

a/80  .  i»K>  lAu 

a/lO*  .  RIVER  f*LL  INTAAE  IOQ.ITM5 

a-'US  a/»36  .  SILLS 

a/140  T^R-  ?0/i*e  .  fILLiTC  AMJ  Ei^^TTlMi  SYSTEM 
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EXPLORATORY  NOTES 
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£»\CRAT0RT  BGR(K>S  9i«.L  K  *“!««  SIZE. 
txaCfUTORT  BORIMK  SHALL  K  VtRUCAL. 

CXaORATORY  eCRirCS  9ULL  OC  WruEO  T>€  TOP  OF  RXX  SHVia 
PRIOR  TO  AKT  ROCX  EXUVAllON  ilTHIN  AOO  FKI  OF  !►€  HX£  laATW. 


T»€  OXTRACTltC  OFFICER  TILL  t)ETEttii>€  TiC  fCEO  FOR 
additional  ORIUIW  IN  EACH  HOLi  6*SE0  l^*ON  T><  AMCU4T  OF 
CORE  LOSS  AM?  TIC  COiOiTiCN  OF  liC  SaaP^ES  RECOVCREO. 


MYORAaiC  PRESSJC  TESTIMJ  SHALL  AT  TiC  BOTT{X  OF 

!>€  IClE  ATO  PHOGfCSS  iFliRD  «N  5  FOOT  ifCREiCNlS  IKTlL 
TkC  TCP  OF  TiC  last  IMCREICNT  TESTED  »5  5  FEET  aKNE  TiC 
PRQPO^D  FOl#OATlO<  ElEvaTiON  AT  T^C  KXE  LOCATiCN. 


AW  KIE  TMICH  PEICTRATES  more  than  Tio  feet  OF  liaRATEO  aAT 
Shall  BE  PRESSJC  TESTED  A^C  BaCaFillEO  TiTm  GROuJ  HACOIATElT 
\fOt  CCAPVETIO^  OF  lic  ORilliNO. 


TiC  OWTRACTiIC  OFFICER  lUT  DIRECT  THAT  aCOiTiCNAL  DRILL iUj  BE 
PERFOflACD  AT  AW  LOCATION  liTMlN  TK  CONTRACTOR’S  W  LIMITS. 


IK  CWTRaCTIIC  OFFICER  mat  At  AW  Ti»€  CSTABli^i  PRIORITIES 
FOR  TiC  EW.CRATORT  DRILLING.  i^N  PRIORITIES  HAVE  BEEN 
ESTABllSKO.  T>C  contractor  SHALL  DRILL  T^C  ►ttES  IN  TK 
OROER  IFOICATEO  LKTIL  9JCM  ThC  AS  TK  PRIORITIES  ARE  OiAACEO 
OR  TK«  KLES  »iTm  PRIORI  HES  HAVE  BEEN  CCKVETEO. 
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UPPER  APPROACH  WALL 


1 . 
2. 
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4. 

5. 


NOTES 

TK  PCRiiCfEfl  Cf  4U  STHUCtlfUL  WmtlCrS  9«LL 

K  WESPLi!. 

9JT£H  ZtK  TO  EltEM)  TO  HU  OEPTM  VO  Lt»OTH  OT 
lOOllTH  »CfC  SKW, 

M  ccwtractikc  orriCER  uxr  oi»cci  thit  a/rcR  za£ 
T£{>«ia£S  K  U5£0  IN  AOOiTICML  AREAS. 

TENTATIVE  raH)irc  aevATiofi  mat  k  revised  ^cre 

CXaORATORT  ORlUIMj  REVEALS  THE  ACEO. 

rCRE  OLfrCR  ?OC  TREATICNT  IS  REOUiREO  FOR  OOTh 
VALLS  or  A  GIVEN  hOCLitH,  SEE  SRECiriCAIi06. 

roR  tentative  roiAOt>o  elevaiicws  see  T^c  raioii« 

SKEI  W’Si 

JO/4  .  lOl^R  APPRJA04  tALL 

JO/10  .  river  lAtl 

JO/40  .  TPT^R  APTROACN  lALL 

JO/45  .  RIOO-C 

JO/80  .  two  lALl 

jO/104  - . — .  RIVER  vale  INTmE  lOaiTVft 

JO/IJS  TKO  20/l»  -  SILLS 

JO/UO  TiRi  20/1*8  - .  nulTC  VO  Ev#*TTITO  STSTEn 
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NOTES 

1  .  ?►€  PERiiCTEfi  Of  »LL  STWtJWL  ExCAVAtICWS  9VLl 

B£  PfCSaiT. 

2.  WTtR  20C  TO  ItJtH)  TO  flU  DEPTH  AKD  LE«TM  Of 
hcNXiTh  »CT€  90iN. 

3.  TK  CWTRaCTiKJ  Off  tCER  MAT  DIRECT  THAT  eiffER  20£ 
TEOfilOUES  BE  USED  IN  ACDlTlOW.  V€AS. 

*.  TEHTATi«  fOLKJiMJ  atVAT IONS  MAT  BE  REVISED  »€»€ 
E»VCRATDRT  DRIUINC  REVEALS  T>€  »CEO. 

S.  ■•^RE  BlffER  ZtK  TflEATiCNT  IS  REOJiREO  fCB  BOTH 
tALLS  or  A  GIVEN  IOCLITh,  see  spec  If  ICaT  ions. 

G.  roR  tentati^  rcuoiNC  ELCVATioe  see  tic  ratoiiAC 

SUIT  K)*S: 

^/4  -  lwer  approach  iau 

20/10  .  ^‘VER  lALL 

20/40  .  IPPER  APPROACH  fALL 

20/4S  . .  MiOaX  tALL 

20/90  . .  LAIC  tALL 

20/104  .  RIVER  IAU  intake  MCKXITI6 

20/1 3S  TrfC  20/139  -  SiaS 

20/140  IiRU  20/140  — - -  riaiic  and  Ci**TriN3  SYSTEM 
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od  Fnaineerina  Producer  Be  tier 


NOTE! 

SEE  detail  "A* 

FOR  DRILLING  CRITERIA 

PLAN  SHOWING  LOCATION  AND  SPACING 
OF  GROUT  LINES 

•  PREFORMED  HOLES  IN  CONCRETE  ON  5'  C.  TO  C. 

M'  •  W'  IM‘ 

SCALE  I  1**  SO’ 


•  •  ^  f 

1-^  II 


ALL  primary  and  secondary  HQlES  TO  CE  DRILLED. 
The  need  for  drilling  of  tertiary  moles  to  be 
determined  by  Tf<  contracting  OFFICER. 
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■  PREFORMED  GROUT  HOLES 

IN  concrete 
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i-«  yt’  —■=: 

J  J  J  J  - 

S  5  ?  I  I:  n 


7^7^  1  w*M  I  *■•'* 


f .  r  —H  j  i*-!* 


-  PREFORMED  GROUT  HOLES 
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NOTE  I 

SEE  detail  -a* 

FOR  DRILLING  CRITERIA 


ND  SPACING 


N  5*  C.  TO  C. 


PREFORMED  HOLE 
IN  CONCRETE 


•FOUNDATION  surface 
elevation  VARIES 


GROUTING  NOTES 


1.  vertical  grout  holes  to  oe  preformed,  s*  maxi^ 

C-C.  no  preformed  hole  shall  BE  LESS  THAN  1.5 

FROM  ANY  monolith  joint. 

2.  PRIMARY  DRILLING  TO  BE  ACCOMPLISHED  THROUGH 
PREFORMED  holes  IN  CONCRETE  20*  C-C.  SEE  DETAIL  A  . 

3.  maiOaTORY  secondary  DRILLING  TO  BE  aCCO^iShEO 
Ti^^OUGH  PREFORMED  hOlES  IN  CONCRETE  TO  ^  IT  T^ 
SPACING  OF  The  primary  grouting.  see  DETAIL  "A  . 

4.  tertiary  drilling,  when  determined  TO 

BY  T^€  contracting  officer.  Shall  BE  ACCOm^iShEO^ 
through  preformed  moles  in  concrete,  see  detail  a  . 

5.  higher  order  grouting  to  be  aCCOmpl  I S»-IE0  Through 
DRILLED  holes  where  ANO  AS  DIRECTED  BY  THE 
contracting  officer,  no  grout  hole  shall  be  DRILLED 
LESS  than  i.S’  from  any  monolith  joint. 

G.  ZONE  I  grouting  shall  EXTEND  DOWN  TO  ELEVATlW  470. 
ZOst  2  GROUTING  SHALL  EXTEND  DOWN  TO  ELEVATION  460. 

7.  all  grouting  in  culvert  areas  is  to  I 

THE  CULVERT  INVERT.  MITER  GATE  SILLS  ARE  TO  BE 
GROUTED  FROM  ThC  top  OF  ThC  SILL,  ElEvaT  ION  492.  I 
IN  OTf€R  AREAS,  grouting  shall  i 

LEAST  to*  OF  CONCRETE  HAS  BEEN  PLACED  IN  THAT 
MONOLITH  ANO  ANY  ADJACENT  MQNOLITHS.  | 

e.  GROUT  LINES  SHOWN  with  a  dashed  line  may  K  DIETED  j 
BASED  ON  information  gathered  OUR'NG  ThE  EXPLORATORY 
drilling  ANO  The  grouting  of  those  lines  shown  AS 
SOLID. 


TYPICAL  GROUT  HOLE  DETAIL 

M  T  TC  SCALE 
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FOUNDATION  GROUTING 
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Gallipolis  Lock  and  Dam 

Lock  in  Canal 

Weep  Holes 

Main  Chamber 
Lock  Floor  Pavement 
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Gallipolis  Lock  and  Dam 

Lock  in  Canal 

Weep  Holes 

Auxiliary  Chamber 
Lock  Laterals 


